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PREFACE. 


In  preparing  tliis  Manual,  I  have  souglit  to  render  it  buIA 
ciently  complete,  as  regards  both  the  number  of  operatic 
scribed  and  the  details  of  the  deeicriptiona,  to  meet  the  wants  a 
the  practitioner  aud  of  the  student;  but,  on  the  on 
have  excluded  operations,  such  as  the  removal  of  tumors,  whiclfl 
COD  be  described  only  in  general  terms,  and  on  the  other  1  havefl 
tried  to  avoid  that  minuteness  of  detail  in  non-essentials,  whicli'l 
Mr.  Syme  condemned  80  vigorously  in  the  teaching  of  the  p 
sent  day,  as  "  the  fid<lle-fadd]e  instructions,  not  only  for  using,  I 
but  even  for  holding,  the  knife,  which  sufficiently  denote  ihcf 
poverty  of  intellect  whence  they  proceed,  and  the  lowness  ini 
aspiration  to  which  they  are  addressed,"     "Whenever  a  knowl- 1 
edge  of  details,  however,  has  seemed  essential  to  the  correcl^l 
understanding  and  performance  of  an  operation,  I  1 
hesitated  to  describe  them  very  fully,  and  the  same  principle^ 
has  governed  the  introduction  of  deacriptions  of  the  anatomical 
relations  of  the  parts. 

It  goea  without  saying  that  in  the  preparation  of  i  woi'k  of 
this  chamcter  very  large  drafts  must  be  made  upon  the  results 
of  the  labor  of  others,  aud  that  the  efforts  of  the  writti  must 
be  limited,  except  on  rare  occasions,  to  making  judicious  selec- 
tions and  judicial  comparisous.  The  list  of  methods  and  pro- 
cesses is  now  90  large  that  the  surgeon  is  more  likely  to 
advance  the  science  and  art  of  bis  profession  by  elaborating 
the  materials  and  mastering  the  results  already  acquired,  than 
by  inventing  new  practices  or  re-inventing  old  ones.  It  it 
desirable,  even  if  it  were  possible,  to  include  in  a  manual  every  I 
o|ierBtton,  and  still  less  every  modification,  that  has  been  s< 
gesicd,  and  it  lias  been  my  iiim,  tlicrefore,  eilher  to  select  for  J 
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description  in  each  case  that  method  or  process  which  seemed 
the  best,  and  then  to  simply  indicate  the  variations  which  came 
well  recommended,  or  which  might  be  required  under  excep- 
tional circumstances,  or  else  to  describe  fully  methods  which 
differed  radically  from  each  other,  and  then  to  indicate  their 
respective  merits  and  disadvantages.  It  is  only  proper  to  add 
that  in  making  such  selections  and  comparisons,  I  have  not 
relied  solely  upon  my  own  judgment  and  experience,  but  have 
fortified  them  by  reference  to  the  practice  and  opinions  of  ac- 
knowledged leaders  in  the  profession. 

Whenever  it  was  practicable  I  have  gone  to  original  sources; 
and,  while  not  making  the  question  of  priority  in  the  invention 
of  any  method  a  prominent  one,  or  spending  much  time  in 
solving  it,  I  have  placed  the  credit  where  it  seemed  to  belong, 
and  have  given  references  to  the  authority,  so  that  any  error 
can  be  readily  corrected. 

The  works  most  freely  consulted  have  been  those  by  S^dil- 
lot,  Velpeau,  Gu^rin,  Bell,  Dubrueil,  and  Cliauvel  on  Operative 
Surgery ;  Oilier  and  Von  Langenbeck  upon  Excisions ;  Buck 
and  Verneuil  upon  Plastic  Surgery ;  Wells  on  the  Eye ;  Roosa 
on  the  Ear ;  Van  Buren  and  Keyes  on  the  Urinary  Passages ; 
Peaslee  on  Ovariotomy ;  Thomas  on  Diseases  of  Women ;  Til- 
laux  and  Richet  on  Topographical  Anatomy,  and  the  Bulletins 
de  la  Soci^t^  de  Chirurgie. 

Many  of  the  illustrations  are  modifications  of  those  in  Du- 
brueil, Chauvel,  and  Tillaux;  others  have  been  taken  from 
Holmes's  and  Erichsen*s  Surgeries,  Wells,  Thomas,  Wood  on 
Rupture,  and  Wales  on  Bandaging;  and  a  few  representing 
instruments  have  been  furnished  by  Tiemann  and  Reynders. 

I  have  to  thank  Dr.  Vandervoort,  the  accomplished  librarian 
of  the  New  York  Hospital,  for  many  facilities  afforded  me  by 
him,  and  Dr.  Keyes,  Dr.  Roosa,  and  the  late  Dr.  Peaslee,  for 
their  kind  revision  of  portions  of  the  manuscript. 

LEWIS  A.  STIMSON. 

72  Madison  Avenue,  N.  Y.,  June  7, 1878. 
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129.  Ectropion,  Dieffenbach, 


211 

211 

211 
212 

212 

212 

213 

213 
216 
215 

216 

217 

217 

218 
219 

220 
220 
221 
221 
222 
224 

226 


227 


229 
231 

234 

236 
237 
238 


239 

240 
240 
241 
242 


.  Betropiun,  Eisner  d'ArCha 
I.  EetropioD,  Dennntilliera, 
"     ropioE,  IWlBre 


pmos. 

1  needle  nnd  probe  for 
..  Slspbylotno,    line    of    i 
I.  Stnpbjtomii,  sCter  remoTi 


1.  Ir[deetom>  knife,  bent 
I.  Irideotomy  foroapB, 
I.  IridBClomj  fornepa, 


might,  I 


iBiDvul  of  lens  by  pros- 

lUrnefe'eoiitiirniitknira,  2 
eolomj  foreep!,  2 

I  how  method  of  mnking 
m  Gmefa'B  incieion, 
J  of  Von  GtaefB'a 


.  Diagram  of  c 
I.   Critchett's  ecd 


""■ 

173. 

174. 

243 

176. 

244 

Ui 

246 

176. 

247 

177. 

247 

178. 

248 

248 

1T9. 

S4E 

ISO. 

349 

181. 

2fi2 

182. 

253 

183. 

2'S4 

184. 

257 

267 

186. 

258 

187. 

258 

183. 

25S 

1B9. 

25S 

■ 

250 

191. 

259 

162. 

269 

1B4! 

2fil 

262 

196. 

2B3 

264 

1B7. 

2fl6 

198, 

267 

199. 

267 

200. 

288 

201. 

202, 

26U 

2P3. 

270 

204. 

206. 

271 

206. 

271 

372 

208. 

274 

B,  2: 


fitilling' 

knife, 

Smllh'x 

"B, 

Slapbylo 

apbj, 

St»pb,lo 

«phy,  inoisiona, 

Slupbjlo 

apbj.  division  0 

Stnphylo 

rapbj,  passing  th 

mp  for  tbe  tongne,  303  I 


Btotnnol)  ffitb  reference  to 
gaetrotom;,  : 

Right  ingninal  enlerotomj, 

Neliton,  ; 

Dupuytren'a  enterotome,        : 
Suture  of  intestines,  Lem- 

EutDraofinleetines,  G6\y,     I 
Suture  of  intestines,  Bouia- 

Bnture  of  inteatinei,  B^ren- 

ger-Fi5rnud,  ; 

BoturB  of  inleatii^ea,  Jobert 


OPERATIVE  SURGERY. 


THE  ACLESSOKIES  OF  AN  OPERATION. 


ANAESTHESIA. 

Tjocal  aTi/wsffiema  may  he  obtamed  (1)  by  the  action  of 
cold,  or  (2)  by  the  application  of  an  agent  which  exerte 
locally  a  henumbin;;  effect  upon  the  nerves. 

(1)  The  low  teraperature  which  produces  local  anaesthe- 
sia may  be  obtained  by  the  application  to  the  parts  of  a 
freezing  mixture  (ice  and  aalt),  or  by  the  vaporization  of 
ether.  The  former  ia  applicable  to  larger  surfaces  than 
the  latter.  A  mixture  of  cracked  ice  and  salt  is  put  in  a 
muelin  bag  and  laid  upon  the  part,  and  a  folded  compress 
or  towel  laid  over  it  to  intensify  its  action.  After  it  has 
been  in  place  two  or  three  minutes  it  should  be  removed, 
the  senfflbility  of  the  skin  tested,  and  the  bag  reapplied  if 
tlie  desired  effect  has  not  been  produced.  When  chilled  to 
iuaeasibility  the  skin  is  white  and  puffy. 

When  ether  is  used  for  local  ansesthesia  it  should  be  di- 
rected upon  the  parts  in  a  fine  spray,  or  its  rapid  vapor- 
ization should  be  aided  by  fanning  or  blowing  upon  the 
surface.     It  is  inefficient  when  the  skin  is  very  vascular. 

(2)  Carbolic  acid  is  an  efficient  and  convenient  means  of 
producing  local  ansssthesia.  A  cloth  thoroughly  wet  with 
a  three  per  cent,  solution  of  the  acid  should  be  kept  upon 
tiie  skin  for  fifteen  minutes,  and  then  the  undiluted  acid 
applied  with  a  brush  along  the  line  of  the  proposed  incision. 
This  is  s)]plicable  to  the  oi>ening  of  ' 
and  to  many  minor  uperations. 
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General  Ancesthesia. — The  agents  in  common  use  for 
producing  general  anaesthesia  are  (1)  ether,  (2)  chloro- 
form, and  (3)  nitrous  oxide. 

The  great  merit  of  ether  is  its  safety.  Chloroform  is 
more  rapid  in  its  action  at  first,  as  usually  given,  at  least, 
less  liable  to  cause  vomiting,  less  disagreeable  in  its  after- 
effects, but  it  is  certainly  more  dangerous.  On  account  of 
its  inflammability,  ether  should  not  be  used  at  night.  Ni- 
trous oxide  is  suitable  only  for  very  short  operations.  Its 
use  to  obtain  anaesthesia  for  any  length  of  time  is  as  danger- 
ous as  that  of  chloroform,  perhaps  more  so. 

Ether  endangers  life  through  suffocation,  which  may  be 
the  result  of  paralysis  of  the  respiratory  muscles,  or  of 
obstruction  of  the  air-passages  by  the  tongue,  or  by  a  for- 
eign body,  such  as  vomited  matter.  Chloroform  kills  by 
exerting  a  special  influence  upon  the  ganglionic  nerve-cen- 
tres presiding  over  respiration  and  circulation.  Arrest  of 
the  breathing  and  lividity  of  the  surface  give  timely  notice 
of  danger  from  ether.  Chloroform  may  kill  without  a 
moment's  warning. 

If  during  anaesthetization  by  ether  the  respiratory  mus- 
cles cease  to  act,  artificial  respiration  should  be  kept  up, 
and  stimulants  administered  ;  but  the  patient  should  be  kept 
quiet,  should  not  be  whipped  or  excited  to  muscular  action. 
The  danger  comes  from  the  weakness  of  his  muscles,  and 
they  must  not  be  called  upon  for  any  extra  exertion.  If, 
as  is  much  more  common,  the  diaphragm  acts,  but  the  air- 
passages  are  obstructed,  and  the  face  becomes  livid,  the 
obstruction  must  be  removed,  and  the  breathing  will  then 
take  care  of  itself.  If  the  obstruction  is  due  to  the  pre- 
sence of  a  foreign  body  in  the  glottis  or  trachea  (false 
teeth,  vomited  matter)  the  shoulders  and  head  must  be 
lowered,  and  the  hips  raised.  It  may  become  necessary  to 
resort  to  tracheotomy.  If  the  obstruction  is  due  to  the 
falling  back  of  the  tongue  in  consequence  of  the  relaxation 
of  the  muscles  of  the  pharynx  and  floor  of  the  mouth,  a 
stout  piece  of  wood  should  be  put  between  the  patient's 
teeth  and  his  tongue  drawn  forward.  The  most  prompt  and 
efficient  way  of  doing  this  is  for  the  operator  to  hook  the 
terminal  joint  of  his  forefinger  behind  the  root  of  the  tongue 


ANESTHESIA. 

aii'l  draiv  it  forward,  or  tlie  fingers  sliould  be  pressed  up- 
ward ftud  inward  from  bolow  the  angles  of  the  jaw. 

When  operating  upoa  the  mouth  and  nasal  passages, 
hemorrhage  may  interfere  seriously  irith  respiration  and 
ansesthctization.  By  placing  the  patient  on  his  back,  and 
allowing  his  head  to  hang  down  over  the  end  of  the  ope- 
rating table,  the  blood  will  be  made  to  flow  away  through 
the  nostrils,  and  the  larynx  will  remain  clear. 

During  the  inhalation  of  chloroform,  death  may  occur 
either  suddenly  by  syncope,  or  more  slowly  with  signs  of 
cerebral  congestion  and  arrest  of  hfematosia.  In  the  first 
case  the  heart  stops,  the  patient  becomes  pale,  the  respira- 
tion superficial;  the  other  usually  happens  after  conscious- 
ness has  returned,  the  face  suddenly  becomes  livid,  the 
patient  loses  consciousness  again,  and  dies  witiiin  half  an 
hour.  In  the  first  variety,  death  can  generally  be  averted 
by  lowering  the  head,  slapping  the  breast  and  lace  with  wet 
towels,  and  applying  the  galvanic  or  faradic  current.  When 
the  galvanic  current  is  used,  the  negative  pole  may  be 

filaced  in  the  mouth,  and  the  positive  pole  at  the  anus.  The 
aradic  current  should  be  applied  only  over  the  chest ;  its 
application  to  the  phrenic  or  pneumogastric  nerves  in  the 
neck  is  dangerous.  In  the  second  variety  death  is  appa- 
rently inevitable. 

Administrafvin  »/  the  Amxstletic. — Chloroform  should 
be  given  upon  a  compress  folded  twice  longitudinally  and  once 
transversely,  so  as  to  be  about  six  inches  square.  The  upper 
fold  b  then  thrown  back,  a  drachm  of  chloroform  poured 
upon  the  lower  one,  and  tbe  upper  one  replaced  to  prevent 
evaporation  from  that  side.  The  compress  is  then  held  be- 
fore the  mouth  and  nostrils  of  the  patient,  and  whenever 
necesssary  the  upper  fold  is  thrown  back,  and  additional 
chloroform  poured  upon  the  lower  one.  No  special  instru- 
ment is  needed  to  prevent  the  administration  of  too  much  at 
&  time.  It  has  been  demonstrated  that  the  amount  of  tbe 
vapor  of  cbloroform  in  the  air  never  exceeds  4J  per  cent. 

To  give  ether  suceesafully  three  points  must  be  provided 
for:  the  evaporating  surface  must  be  large,  the  air  inspired 
by  tbe  patient  must  pass  across  it,  tlie  supply  of  ether  must 
be  abundant  so  as  not  to  reipiire  frotjiient  renewal.     The 
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oi-dinary  cone,  with  certain  modifications,  meets  tliese  wants 
very  well.  Three  or  four  thicknesses  of  stout  brown  paper, 
or  ten  of  newspaper,  measuring  twelve  by  fifteen  inches, 
should  be  covered  with  a  thick  towel  well  pinned  on, 'and 
rolled  into  the  form  of  a  cone,  a  foot  long  and  five  inches  in 
diameter,  and  fastened  with  long  pins.  A  hole  should  be 
left  at  the  apex  of  the  cone  large  enough  to  admit  the  little 
finger,  and  the  comera  at  the  base  shoiOd  be  turned  back. 
If  the  towel  is  thick  it  will  hold  all  the  ether  that  ia  needed, 
and  if  the  base  ia  pressed  closely  against  the  chin,  cheeks, 
and  nose,  all  the  air  breathed  by  the  patient  will  bave  to 
enter  by  the  hole  left  at  the  apex,  and  pass  across  the  large 
evaporating  surface  of  the  inside  of  the  cone.  If  the  cone 
is  held  at  first  at  a  short  distance  from  the  mouth  and  then 
brought  gradually  nearer,  complete  anesthesia  may  be  ob- 
tained in  two  or  three  minutes  without  having  caused  any 
fltrangling,  or  provoked  any  resistance. 


ARREST   OF   IIEMORRIIAGB, 

Hemorrhage  is  arrested:  (1)  by  ligature;  (2)  by  tor- 
sion; (3)  by  temporary  mechanical  occlusion,  without  in- 
jury to  the  walls  of  the  vessels  (acupressure,  forcipressure)  ; 
(4)  actual  cautery ;  (5)  coagulating  applications ;  (6) 
cold, 

Lii/ature. — The  ordinary  ligature  ia  made  of  waxed  silk, 
and  is  applied  by  seizing  the  end  of  the  vessel  with  artery 
forceps  (Fig.  1),  drawing  it  slightly  from  its  sheath,  and 


then  throwing  the  ligature  about  it.     The  knot  should  li 
simple  "square  knot"  (Fig.  2),  aiul  should  be  drawn  tight. 


ARRBST    OF    BEUORRUAGE 


sed,  aiul   tlie  ^*^>^S>^r>fc>e*"iJk 

over  it3  point.  V      ^  ^'  ^*^y^     "^ 

;ion  to  the  silk  J        /"S^^iiC        i 

it  acts  as  a  ^        I                    11 


Instead  of  forceps,  a  tenat'ii- 
luni  miiy  be   used,  aiul   tlie 
ligature  thrown  over  it 
The  great  objection  ti 
ligature  is  that  i 

foreign  body  in   tho  woiin<l,  V^       ^.^.^  ' 

and  must  be  thrown   off  bj  gnuun-  tHui 

suppuration.  Tho  catgut  liga- 
ture ia  free  from  this  objection ;  it  dissolves  promptly  with- 
out causing  suppuration,  and  yet  it  occludes  the  vessel  for 
a  sufficient  length  of  time. 


TifTKi'in. — The  end  of  the  artery  should  be  seized  with  a 
pair  of  aclf-faatening  iiatrhladcd  forceps  (Fig.  8),  slightly 
drawn  from  its  sheath,  and  twisted  until  it  parts.    Care  must  ] 


be  taken  not  to  include  much  of  the  adjoining  tissues  in  the 
grasp  of  the  forceps.  Torsion  has  been  successfully  applied 
even  to  the  femoral  artery,  but  occasionally  severe  secondary 
bemorrhage  has  followed.  Its  advantage  over  the  silk  lig%. 
tare  is  that  it  leaves  no  foreign  body  in  the  wound,  but,  ia 


thia  respect,  it  is  not  superior  to  catgut.     It  is  not  in  gene- 
ral use  except  for  small  vessels. 

Acupregsure,  Foreipressure. — The  principle  of  acuprea- 
Bure  ia  to  compress  the  ves- 
sel (Figs.  5, 6,  T)  at  a  short 
distance  from  its  cnt  end 
against  the  neighboring 
tisBuea  by  means  of  a  pin 
ider  it.  The  pres- 
sure may  be  increased  by 
giving  the  pin  different  direc- 


tiona  at  different  parts  of  its  course,  so  as  to  twist  the  tissnes, 
or  by  passing  a  loop  of  annealed  wire  over  it.     The  pins 


should  be  withdrawn  at  the  end  of  forty-eight  hours.     The 
device  of  leaving  a  tenaculum  in  place  for  a  day  or  two, 
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when  3.  ligature  will  not  hold,  after  its  withdrawal,  is  a  kind'J 
of  acupressure  ■ 


Forcipresiure  consists  m  grasping  the  bleeding  point  witii 
El  pair  of  self-fastening  forceps,  and  leaving  them  in  placeJ 
without  using  a  ligature. 

■  Actual  Cauteri/.—'T]iis  is  a  very  efficient  and  proraptj 
hscmostatic ;  it  may  be  applied  as  well  to  oozing  surfaces  ostM 
"5  points  which  cannot  be  tied. 


Of  Ooai/ulating  Applifuitions  it  ia  necessary  to  mentioaj 
only  the  liquor  ferri  subsulphatis.     It  may  be  applied  (" 
reetly  to  the  ravf  surfaces,  or  upon  a  tampon  of  charpie,  1 
a  sponge. 

Cold. — A  stream  of  ice  water  will  stop  all  oozing  very-i 
promptly. 

J*««'k re— Elevating  the  limb  will  often  stop  ooziag. 


ARTIFICIAL   ISCHilMIA. 


Loss  of  blood  during  an  operation  upon  a  limb  may  be.B 
prevented  by  pressure  upon  the  main  artery  on  tlie  proxi-S 
mal  side  of  the  inciMon.  This  pressure  may  be  made  witbfl 
tlie  finger,  tourniquet,  or  elastic  cord.  I 

The  toumiiiuet  (Fig,  8)  is  composed  of  a  pad,  bajid,  and  1 
8crew  ;  by  tufning  the  screw  tJie  band  may  be  tightened  at 
will,  Tlie  principle  of  its  application  is  the  compression  of 
tie  artery  against  the  underlying  bone.  A  point  should 
be  selected  in  the  course  of  the  artery  where  such  com- 
pression  can  be  made ;  a  roller  bandage,  an  inch  In  diameter, 
placed  over  the  vessel,  and  parallel  to  its  course,  the  tourni- 
quet then  applied  as  shown  in  Fiffs.  9  and  10,  and  the  screw 
tightened.  Some  surgeons  prefer  to  place  the  pad  of  the 
tourniquet  upon  the  roller  bandage  itself,  and  not  on  one 
Bide  as  shown  in  the  figure.  The  buckle  on  the  band  should 
always  be  much  further  from  the  roller  than  is  represented  j 
in  Ihe  figures. 
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Fig.  9.  Fig.  10. 


TBBATMENT   OP   SURGICAL    WOUNDS. 

The  elastic  hamlage,  introduced  by  Esmarch  and  known 
liy  his  name,  is  intended  to  render  an  operation  entirely 
bloodless  by  forcing  all  the  blood  out  of  the  limb,  and  then 
preventing  the  entrance  of  a  fresh  supply.  By  its  aid  an 
operation  can  be  performed  upon  the  living  body  with  aa 
much  eaae  and  certainty  as  upon  the  cadaver,  and  it  is 
now  used  very  generally  wht'never  careful  dissection  is 
necessary,  tbe  limits  of  a  carious  process  are  to  be  deter- 
mined, or  when  loss  of  blood  is  to  be  avoided.  The  band- 
age ia  made  of  elastic  webbing,  or  vulcanized  rubber,  two 
inches  broad,  and  ia  applied  spirally  from  the  extremity  of 
the  limb  to  a  point  three  or  four  inches  above  the  proposed 
incision.  A  stout,  but  not  too  hard,  cord  of  India  rubber 
is  then  wrapped  two  or  three  times  about  the  limb,  at  the 
uppier  limit  of  the  bandage,  and  the  latter  is  removed.  Care 
should  be  taten  not  to  apply  the  cord  with  too  much  force, 
leat  the  vaso-motor  nerves  be  injured,  and  free  bleeding  fol- 
low its  removal.  AVhen  the  operation  is  ended,  the  cut 
ends  of  all  the  vessels  that  can  be  detected  should  be  se- 
cured before  tlie  cord  ia  removed.  After  its  removal,  any 
that  escaped  detection  are  tied,  the  oozing  arrested  with  ice 
water,  and  the  wound  closed.  No  bleeding  need  then  be 
feared. 


TREATMEST    Of    SUR(3ICAL   WOUSIIS. 

Most  of  the  causes  of  the  mortality  of  surgical  operations 
originate  in  a  prolongation  of  tbe  process  of  repair  and  the 
attendant  suppuration.  Anything,  therefore,  which  shortens 
the  time  occupied  by  this  process,  which  promotes  early 
tinion,  and  prevents  or  restrains  suppuration,  adds  to  the 
chances  of  the  patient's  recovery.  Among  the  principal 
obstacles  to  early  union  may  be  reckoned  the  putrefaction 
of  the  secretions  from  the  cut  surfaces,  and  their  retention, 
in  large  or  small  quantities,  within  the  wound.  It  has  been 
demonstrated  that  putrefaction  is  the  result  of  the  presence 
of  living  vegetable  organisms,  which  are  always  found  in 
tha  air,  and  which  act  as  ferments  in  liijuids  capable  of 
putrefaction.  The  problem  then  is  to  prevent  the  arrival 
of  any  of  these  ferments  upon  the  wound  during  the  op 
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tion,  or  upon  its  dUcliarges  afterwards,  while  thej  are  in 
contact  with  it. 

Two  methods  of  accomplishing  this  end  have  been  pro- 
posed and  widely  employed.  The  first  is  the  antiseptic 
method  of  Prof.  Lister,  of  Edinburgh,  and  is  generally  used 
in  Great  Britain  and  Grermany  ;  the  other  is  the  cotton-bat- 
ting dressing  of  A.  Gii^iin,  and  is  used  mainly  in  France. 
The  former  is  applicable  to  a  great  variety  of  operations ; 
the  latter  is  restricted  to  operations  involving  the  bones  of 
the  limbs  at  some  distance  from  the  trunk. 

L{»Ur'»  Antiseptif^  Method  avd  Dressing. — This  is  baaed 
upon  the  power  of  carbolic  acid  to  kill  putrefactive  germs, 
and  consists  in  filling  the  air  about  the  wound  with  a  car- 
bolized  spray  during  the  operation,  washing  everything 
which  may  come  into  contact  with  the  cut  surfaces  with  car- 
botized  water,  and  enveloping  the  parts  afterwards  in  ear- 
bolized  dressings.  This  involves  attention  to  many  mionte 
precautions  and  details,  some  of  which  may  seem  uneces- 
aary  ;  but  experience  has  shown  that  they  are  all  essential 
parts  of  the  whole,  aud  that  none  can  he  neglected  without 
risk  of  failure. 

The  earbolized  spray  is  thrown  by  a  steam  "  spray  pro- 
ducer," the  reservoir  of  which  is  filled  with  a  solution  of  1 
part  of  carbolic  acid  in  20  of  water  ;  this  is  diluted  by  the 
steam  from  the  boiler  to  the  strength  of  about  1  in  40. 
There  must  also  be  one  or  two  basins,  containing  earbolized 
water,  of  the  strength  of  1  to  40,  in  which  all  inatrumenta 
and  sponges  should  be  kept,  and  in  which  the  hands  of  the 
operator  should  be  dipped  before  beginning  the  operation, 
and  from  time  to  time  during  it.  All  bleeding  points  should 
be  secured  with  earbolized  catgut  ligatures,  both  ends  of 
which  are  to  be  cut  short.  A  drainage  tube,  duly  washed 
in  the  earbolized  water,  is  placed  along  the  bottom  of  the 
wound,  and  brought  out  at  the  depending  angle,  its  ex- 
tremity being  eut  more  or  less  oblirjuely,  so  as  to  be  flush 
with  the  surface,  thus  avoiding  obstruction  by  kinking  or 
pressure,  and  it  is  prevented  from  slipping  back  and  being 
lost  in  the  wound  by  a  thread,  two  or  three  inches  long, 
fastened  to  this  extremity  aud  left  hanging  outside.  ITie 
edges  of  the  incision  are  then  brought  together  with  sutures 
of  silk  prepared  with  earbolized  wax,  1  to  5,  or  of  silver, 
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or  of  catgut.  The  silver  or  silk  sutures  are  to  be  preferred 
to  the  catgut,  because  they  will  hold  for  a  longer  time  and  | 
are  very  slow  to  excite  suppuration.  If  adhesive  plaster  is 
used,  the  strips  should  be  dipped  in  the  carbolized  water 
before  they  are  applied.  A  strip  of  carbolized  oiled  silk  or 
of  "protective"  is  laid  along  the  incision  to  protect  the  raw 
eOgea  from  constant  contact  with  the  irritating  acid,  and 
tbua  favor  primary  nnion ;  a  piece  of  muslin,  thoroughly 
wet  with  the  1—10  solution,  is  laid  over  it,  and  the  whole 
enveloped,  to  a  distance  of  four  or  five  inches  from  the 
wound,  with  eight  thicknesses  of  "  antiseptic  gauze,"  be- 
tween the  two  outer  layers  of  which  a  piece  of  mackintosh, 
rubber  cloth,  or  oiled  silk  is  placed,  and  the  whole  bound 
down  with  roller  bandages  of  the  same  gauae.  The  "  anti- 
septic gauze"  is  a  light,  open  cotton  cloth,  the  meshes  of 
which  have  been  filled,  under  pressure,  with  a  heated  mix- 
ture of  carbolic  acid,  reain,  and  paraffin  ;  the  resin  prevents 
the  acid  from  evaporating  too  t^uicldy,  and  the  paraffin  di- 
minishes the  stickiness.  The  mackintosh  is  intended  to  pre- 
vent the  discharges  from  soaking  directly  through  the  gauze, 
and  tbus  establishing  communication  with  the  outer  air. 

If  necessary,  some  of  the  above  may  be  replaced  by 
other  instruments  and  materials.  If,  for  example,  a  steam 
spray  producer  cannot  be  had,  one  or  two  hand  sprays  may 
be  substituted,  and  lint  or  bandages  soaked  in  carbolized 
oil,  1  to  10,  may  tako  the  place  of  the  antiseptic  gauze. 
Oil  takes  up  more  of  the  acid  than  water  does,  and  holds 
it  more  firmly,  so  that  it  is  not  bo  irritating  to  the  skin,  and  ' 
does  not  evaporate  so  quickly. 

The  dressing  should  be  changed,  always  under  the  spray, 
at  the  end  of  the  first  twenty-four  hours,  because  the  firat 
flow  of  serum  is  apt  to  be  profuse,  and  as  often  thereafter 
as  may  be  rendered  necessary  by  the  amount  of  the  dis- 
charge. It  should  be  changed  immediately  if  the  discharge 
appears  at  its  edge. 

In  case  early  union  is  not  sought  for  or  obtained,  the 
dressing  should  not  be  continued  for  more  than  three  weeks. 
At  the  end  of  that  time,  exposed  bone  has  become  covered, 
and  deep  wounds  have  become  superficial,  serious  complica- 
tions are  no  longer  to  be  feared,  and  the  substitution  of  a 
simple  for  tiie  more  heating  and  iri'ituting  carbolic  dressing 
hastens  cicatrization. 
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Pure  phenol  should  he  used  wheneverit  can  be  obtained, 
aa  ite  benumbiug  influence  upon  the  hands  of  the  operator  is 
less  marked  than  that  of  the  conunon  carbolic  acid. 

If  it  ia  desired  to  treat  antiseptic  ally  a  wound  that  haa 
been  exposed  to  the  air  for  a  longer  or  shorter  time,  it  should 
first  be  thoroughly  washed  with  the  carbolic  solution ;  if  it 
is  a  foul,  or  freely  suppurating  abscess,  perhaps  communi- 
cating with  bone,  it  should  be  emptied  and  washed  out  with 
a  solution  of  chloride  of  zinc,  20—40  grains  to  the  ounce, 
and  this  washing  should  be  repeated,  using  cither  solution, 
each  time  the  dressing  ia  changed,  until  all  indications  of 
putrefaction  shall  have  disappeared. 

All  the  precautious  that  are  taken  during  an  operation 
should  be  repeated  whenever  the  dressing  is  changed,  and 
care  should  be  taken  to  direct  the  spray  under  the  edge  of 
the  dressings  aa  they  are  removed. 

Guerin's  Cotton-liatt'ing  Dresiinff. — -This  method  ia 
baaed  upon  the  fact  that  air  passed  through  cotton  is  freed 
by  it  from  all  its  solid  impurities.  It  is  far  from  being  so 
scientifically  accurate  as  the  Lister  method,  but  its  merits 
are  undeniable,  and  it  has  the  advantages  of  simplicity  and 
of  seldom  requiring  to  bo  renewe'd. 

After  the  operation  has  been  performed,  and  the  bleeding 
arrested,  the  surfaces  of  the  wound  and  adjoining  parts  are 
waahed  with  camphorated  alcohol,  or  a  solution  of  carbolic 
acid,  cotton-batting  placed  between  its  sides,  and  tlie  whole 
limb  enveloped  in  repeated  layera  of  cotton,  which  are  then 
bound  down  very  tightly  with  roller  bandages.  The  layer 
of  compressed  cottou  about  the  limb  should  be  about  two 
inches  thick.  This  dressing  is  tightened  the  next  day,  and 
then  loft  undisturbed  for  three  weeks.  If  the  discliarge  is 
abundant,  it  makes  its  way  between  the  skin  and  the  cotton, 
and  appears  at  the  edge  of  the  dressing ;  in  this  case,  fresh 
layers  of  cotton  ahonld  be  bound  over  the  soiled  spot,  and, 
if  the  discharge  again  appears,  the  whole  dressing  should 
be  renewed.  The  dressing  soon  begins  to  smell  otfensively, 
but  the  patients  are  very  comfortable  under  it,  and  when  it 
is  removed  only  a  small  amount  of  pus  is  found,  the  deep 
parts  of  the  woimd  are  united,  and  a  superficial,  healthy, 
granulating  sore  is  left. 


Open' Treatment. — -A  modificntioD  of  the  open  treatment 
haa  yielded  good  results  at  Bellevue  Hospital  during  the 
last  few  years  when  applied  to  amputation  wounds.  The 
Btump  is  elevated  and  left  uBcorered,  tbe  flapa  not  united, 
esoept  perhaps  at  the  upper  angle,  and  the  secretions  en- 
couraged to  drain  away  at  the  dependent  point  as  fast  as 
they  are  formed.  The  wound  is  washed  with  a  solution  of 
carbolic  acid  once  or  twice  each  day,  and  balsam  of  Peru 
poured  freely  over  it. 


Sutures  may  be  made  of  silver,  silk,  catgut,  or  horse- 
hair. If  a  suture  is  to  be  retained  for  any  length  of  time 
silver  is  the  best  material,  since  it  does  not  provoke  inflam- 
mation, and  has  but  a  slight  tendency  to  cut  out,  imless 
tension  is  caused  by  inflammatory  swelling.  Silk  answers 
equally  well  if  it  is  to  be  retained  for  only  a  short  time, 
and  usually  it  can  be  removed  with  less  pain  and  disturb- 
ance of  the  parts.  If  earholized,  and  used  in  connection 
with  the  Lister  dressing,  it  is  as  unirritating  as  silver. 
Catgut  is  unirritating  and,  if  properly  made  and  not  too 
old,  its  buried  portion  will  melt  away  in  a  few  days.  Horse- 
hair is  prepared  by  soaking  in  oil,  which  makes  it  pliable 
and  diminiahea  its  brittleness  ;  it  is  useful  when  there  ia  but 
little  strain  upon  the  parts,  and  when  it  is  desirable  that  no 
marks  should  be  left  by  the  sutures. 

According  to  Holmes'  sutures  can  hardly  be  retained  too 
long  a  time  if  an  adequate  exit  has  been  provided  from  the 
firBt  for  tiie  discharges ;  they  keep  the  parts  in  easy  con- 
tact and  obviate  the  necessity  for  tlie  frequent  reapplication 
of  strips  of  adhesive  plaster.  Of  course  this  does  not  apply 
to  cases  in  which  the  marks  left  by  tbe  sutures  would  be 
objectionable. 

The  different  kinds  of  suture  are : — 

X.  The  htterrupted  (Fig.  11),  in  which  each  stitch  is 
Ued  as  it  is  made,  and  the  knot  left  on  the  least  dependent 
aide.  If  silver  ia  used  the  edges  of  the  wound  are  brought 
into  contact  by  drawing  upon  the  ends  of  the  wire,  and  the 
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Btitch  fixed  by  crossing  tliera  over  the  incision,  and  giving 
each  a  half  turn  a>jout  the  other,  and  then  twisting  them 
two  or  tliree  times.  Or  the  ends  may  be  engaged  in  a  split 
shot  and  fixed  by  compreaeing  it  upon  them,  or  brought 
through  buttons  or  holes  in  a,  metal  plat«,  and  then  fastened 
together. 


1-ig.  1 


Fig.  12. 
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The  coiitiinious  mture  (Fig.  12),  which  is  passed  in 
the  same  mamier  as  the  interrupted,  but 
the  stitches  are  not  cut  apart  and  tied. 

3.  The  twisted  suture  (Fig.  13), 
niade  by  transfixing  the  lips  of  the  in- 
cision with  a  pin,  about  the  two  ends  o 
which  a  stout  thread  is  then  twisted. 
The  pina  may  have  movable  points,  as 
shown  in  Figs.  14  and  15,  or  stout, 
"solid-headed"  pins  may  be  used  and 


d  either  in  the  uaiial  manner,  or  with  the  aid  of  Buck's 
pin-conductor  (Fig.  Iti).     Their  poiuta  should  be  cut  off 


with  nippers  (Fig.  17),  after  tJiey  iiave  been  inserted,  a 
the  skin  protected  at  ea«h  end  by  a  strip  of  adhesive 


plaster.     Instead  of   thread,  a  rubber  ring  is  snmotimes 
used  (Fig.  18). 
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4.  The  quilled  suture  (Fig.  19),  in  which  the  wire  or 
thread  is  passed  double  and  tied  over  pieces  of  gum  cathe- 
ter or  ivory  rods.  This  is 
employed  when  the  tension  ia 
great,  or  when  the  deep  parts 
tend  to  drag  asunder,  and 
allow  the  secretions  to  collect. 
The  points  of  entry  and  emer- 
gence of  the  sutures  should 
be  at  a  considerable  distance 
from  the  incision. 

The    aerre-fine    (Fig.    20) 
may  be  used  when  the  tension 

Fig.  20. 
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is  slight,  and  when  the  edges 
of  the  incision  will  not  need 
to  be  held  together  for  more 
Qoiiifld  .ntnre.  than   twenty -four  hours.     It 

is  a  small  self-retaining  for- 
ceps, ivith  toothed  blades,  and  is  made  of  silver  wire.  The 
blades  are  separated  by  pressing  upon  the  sides,  and  spring 
together  when  the  pressure  is  removed. 

For  other  kinds  of  sutures  see  Wounds  of  the  Intestinei. 


.     BANDAGES. 

Ordinary  roller  bandages  should  be  made  of  strips  of 
strong  unbleached  muslin  from  2|  to  3j  inches  in  width 
and  about  four  yards  long,  rolled  np  snugly  from  one  end. 
Narrower  and  shorter  strips  may  be  required  for  the  smaller 
and  more  irregular  portions  of  the  body.  The  selvage 
edge  should  always  be  removed.  "  Double-headed"  rolls 
are  made  of  longer  strips  rolled  from  each  end  towards  the 
middle ;  they  are  used  only  for  compound  dressings  in 
which  the  turns  cross  each  other  at  right  angles  (Fig.  27). 

A  bandage  should  be  so  applied  that  it  will  press  evenly 


Fig.  21. 


upon  all  portions  of  the  part  covered  by  it,  and  not  si 
as  to  cause  tedema  of  the  distal  portion  when  apiilied  t 
limb.  When  firm  pressure  is 
needed  at  any  point  on  a  limb,  the 
bandaging  should  begin  at  its 
lower  extremity  and  be  carried  up 
to  the  necessary  height.  The  me- 
thods of  application  in  common  use 
are  the  continuous  or  spiral,  the 
filfure  of-S  or  gpica,  the  T-l)anda(/e, 
the  capdlinf,  and  the  triangular 
bonnet. 

The  continuous  or  spiral  hand- 
aije  (Fig.  21),  when  applied  to  a 
limb,  should  be  fixed  by  one  or  two 
circular  turns  about  the  foot  or 
hand,  and  then  carried  regularly 
up  the  limb,  ea«h  turn  covering 
tlie  upper  half  of  tiie  preceding 
one.  The  increase  in  the  thick- 
ness of  the  limb  makes  it  necessary 
to  reverse  tlie  turns  in  order  that 
they  may  lie  snug  and  keep  their 
place ;  tbia  is  done  by  fixing  the 
centre  of  the  band  with  the  finger 
(Fig.  22),  and  turning  over  that 
edge  of  the  bandage  which  lies 
upon  tbc  thicker  side. 

The  fiifure-of-%,  or  spica,  hand- 
age  is  represented  in  Figs.  23  and 
24 ;  successive  turns  are  taken 
about  two  adjoining  parts,  crossing 
from  one  to  the  other  over  the 
point  which  it  is  especially  desired 
to  secure.  At  the  groin  the  band- 
age is  fixed  by  one  or  two  turns 
about  tlie  thigh,  then  carried 
around  behind  the  back  and  across 
the  hypogastriura  t«  the  tbigh 
again,  and  thence  over  the  same 
couree  as  often  as  is  necessary.  c 
4* 


The  knee  or  shoulder  can  be  dressed  by  means  of  over- 
lajiping  turns  of  a  figure-of-8  bandage,  or  in  the  manner 
shown  in  Fig.  25,  by  tearing  an  oblong  piece  of  muslin 


1  of  a  transverse 
Sometimes  the  transverse 


Fig.  26. 


down  the  middle  at  each  end,  leaving  a  ariuare  undivided 
portion  in  the  centre.  The  square  portion  is  placed  over 
the  knee,  and  the  four  ends  crossed  under  it  brought  in 
front  and  tied. 

T!ie  T-banda'je  (Fig 
ami  one  or  two  vertical  bands. 
band  covers  the  dressing,  and 
the  vertical  baud  serves  only  to 
keep  the  other  in  place ;  but 
generally  the  reverse  is  the  case, 
and  the  vertical  band  supports 
a  dressing  or  an  instrument, 
and  is  itself  supported  by  the 
transverse  one.  This  bandage 
is  most  commonly  employed  in 
dressings  applied  to  the  anus, 
perineum,  and  lower  portion  of 
the  trunk. 

The  capeUine  or  sealp  liatni- 
age   (Fig.    27)   is    applied    by  T-iiiiud»ee. 

means  of  a  double-headed  roller 

bandage,  the  centre  of  which  is  placed  upon  the  forehead 
and  the  two  ends  carried  horizontally  around  the  head  to 
meet  at  the  occiput,  where  they  cross,  and  the  lower  one  is 
brought  forward  over  the  vertex,  while  the  other 
tinued  around  horizontally.   When  they  meet  again  in  front  J 
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the  one  that  crosses  the  vertex  is  carried  under  the  other 
and  then  hnvik  aeroaa  the  vertex  to  the  oceiput,  and  e 


until  the  entire  scalp  is  covered.  This  bandage  is  difficult 
to  apply,  and  easily  disarranged,  but  it  is  useful  when  pres- 
sure must  be  applied  at  several  pointa.  In  other  caaea  it 
may  he  advantageously  replaced  by  the  triangular  bonnet, 
or  four-tailed  bandage  (Fig.  28). 

Fig.  29. 


BANDAQEB. 
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Tlie  trianfivlar  lionvet  is  marie  of  a  larf^e  square  piece 
of  miislin  folded  diagoiiallj  (Fig.  20).  When  applied  to 
a  atump  the  end  of  the  limb  is  placed  in  its  centre,  the  long  ■ 
folded  horderbrought  around  traus- 
veraely  and  tied,  and  the  angle 
brought  up  in  front  and  made  fast 
to  it.  When  used  as  a  suspensory 
for  the  testicles  (Fig.  30),  two  or 
three  turns  of  a  bandage  are 
passed  around  the  abdomen  and 
fastened ;  the  square  angle  of  the 
triangle  is  made  fast  to  this  band 
in  front,  and  its  body  brought 
down  in  front  of  the  scrotum,  car- 
ried back  liehind  it,  and  the  ends 
tied  to  the  transverse  band. 

Jmmovahle  bandages  are  used 
mainly  in  fractures,  dislocations, 
sprains,  and  after  operations  tiiat. 
have  involved  ajoint  or  destroyed 
the  continuity  of  a  bone.  They  are  usually  made  by  soak- 
ing roller  bandages  before  their  application  in,  solutions  of 
starch,  dextrine,  piaster  of  Paris,  silicate  of  soda  or  potash, 
or  in  glue.  Plaster  of  Paris  is  the  material  most  commonly 
employed,  for  it  is  cheap  and  easily  obtained  and  prepared. 
The  moat  convenient  method  of  using  it  is  to  make  roller 
bandages  of  some  thin,  open-meshed  material,  such  as  cross- 
barred  mualio  or  crinoline,  and  rub  the  dry  plaster  well  into 
them  before  rolling  them  up.  When  required  for  uso  the 
roller  is  thoroughly  wet  by  placing  it  in  a  haain  of  water, 
gently  s(|ueeKed,  and  then  rapidly  applied  to  the  limb,  while 
the  successive  turns  are  rubbed  smooth  with  the  wet  hand. 
Before  the  plaster  is  applied  the  limb  should  be  covered 
with  a  thin  layer  of  raw  cotton,  or  with  a  few  turns  of  an 
ordinary  bandage.  If  crinoline  cannot  be  obtained  ordi- 
nary bandages  must  be  unrolled,  drawn  through  a  thin  mix- 
ture of  plaster,  rolled  up  again,  and  rapidly  applied  before 
tlie  plaster  has  had  time  to  set. 

Starch  should  be  spread  upon  strips  of  coarse  paper, 
which  are  then  applied  longitudinally  to  the  limb  ;  silicate 
of  soda  or  potash,  dextrine,  and  glue  are  employed  by  first 
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rolling  up  tiie  ordinary  bandages  in  tlie  solution,  and  then 
applying  them  in  the  usual  nmnner,  or  the  band  may  be 
applied  dry  and  the  mixture  rubbed  on  each  Bucceasive 
layer.  The  skin  must  be  proteetfld  by  a  layer  of  cotton 
or  a  few  turns  of  a  dry  bandage.  The  silicates  and  the 
glue  dry  quite  rapidly,  the  starch  and  the  dextrine  much 
more  slowly.  The  dextrine  can  only  he  dissolved  by  first 
mixing  it  with  alcohol,  and,  then  adding  hot  water  and  stir- 
ring it  until  it  is  reduced  to  the  proper  consistency.  Two, 
or  at  most  three,  layers  of  bandage  are  usually  sufficient. 

A  convenient  method  of  employing  plaster  in  the  form 
of  splint  without  covering  the  limb  entirely,  is  one  in  general 
use  in  the  Paris  hospitata.  A  atrip  of  crinoline,  folded  in 
six  or  eight  thicknesses,  of  the  proper  length  and  breadth, 
is  drawn  through  the  liquid  plaster,  stripped  down  rapidly 
to  remove  the  excess,  applied  to  the  limb,  and  fixed  with  a 
few  turns  of  an  ordinary  roller  bandage.  Instead  of  a 
single  atrip  two  may  be  uaed  and  applied  on  opposite  aides 
of  the  limb.  Such  a  splint  fits  the  limb  accurately,  and 
will  not  make  undue  pressure  at  any  point, 

Sayre's  Plaster  of  Paris  Jacket} — In  this  connection,  and 
in  view  of  the  importance  and  recent  origin  of  this  method 
of  treating  spinal  disease,  it  has  been  thought  proper  to 
add  a  description  of  the  method  of  applying  the  plaster  of 
Paris  jacket. 

The  bandages  are  made  of  strips  of  crinoline  three  yards 
long  and  from  two  and  a  half  to  three  inches  wide,  accord- 
ing to  the  size  of  the  patient,  filled  with  dry  plaster  as 
before  described,  and  put  up  in  rolls  which  are  moistened 
by  setting  them  on  end  in  a  basin  of  water  just  before  they 
are  to  he  applied.  For  the  purpose  of  strengthening  the 
jacket  and  diminishing  the  amount  of  plaster  required, 
narrow  strips  of  tin,  roughened  on  both  aides  like  a  nutmeg 
grater,  are  placed  longitudinally  around  the  body  at  inter- 
vals of  two  or  three  inches  between  the  turns  of  the  plaster 
bandage.  The  akin  should  be  protected  by  an  elastic,  closely- 
fitting  underahirt  of  aome  soft  woven  or  knitted  material, 
without  arms,  but  with  tabs  to  tie  over  the  shoulders. 


'  Spinal  Disf 


ind  .SiiiDiil  Cur 


.',  bv  Prof.  L.  A.  Savre 


BANDAQEB. 

As  it  is  difficult  for  an  assistant  to  hold  tlie  patient  sus- 
pended diuing  the  application  of  tho  drcssinj;,  the  apparatus 
shown  in  ¥ig.  31  has  been  devised.  It  consists  of  a  curved  , 
iron  cross-bar,  to  which  are  attached  an  adjustable  head 
and  chin  collar  and  axillary  bands.  To  a  hook  in  the  cen- 
ter is  attached  a  compound  pulley,  the  other  end  of  which 
is  secured  either  to  a  hook  in  tho  ceiling  or  to  the  top  of  a 
tripod  eight  or  ten  feet  high  (Fig.  32). 


The  collar  and  bands  having  been  carefvdly  adjusted,  the 
pntieut  is  drawn  up  until  the  feet  swing  clear  of  the  floor, 
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and  a  wetlge-sliaped  pad  of  raw  cotton  folded  in  a  handker- 
cliief  is  placed  over  tke  abdomen  between  the  sbirt  and  the 
akin,  its  tbin  edge  directed  downwards.  Tliis  ia  intended 
to  leave  room,  when  removed,  for  the  distension  of  the  abdo- 
men after  meals.  It  is  important  to  make  the  pad  thin 
where  it  lies  under  the  lower  edge  of  the  jacket,  for  other- 
wise the  latter  would  fit  too  loosely. 

If  the  akin  covering  any  bony  prominences  has  become 
irritated,  it  must  be  protected  by  small  pads  of  raw  cotton 
or  cloth  placed  on  either  side  ;  and  it  is  well  also  to  place 
pads  of  two  or  three  thicknesses  of  cloth,  three  or  four  in- 
ches long,  over  each  anterior  iliac  spine,  removing  them 
before  the  plaster  has  set. 

If  the  patient  is  a  female,  and  especially  if  she  is  just 
entering  the  age  of  puberty,  a  pad  of  cotton  in  a  handker- 
chief must  be  placed  over  eatih  mamma,  and  withdrawn 
before  the  plaster  has  set, 

Tlie  undershirt  having  been  tied  over  the  shoulders, 
pulled  down,  and  kept  stretfihed  by  means  of  tapes  fastened 
to  its  lower  edge  in  front  and  behind,  and  tied  together 
tightly  over  a  handkerchief  placed  on  the  perineum,  the 
patient  is  slowly  drawn  up  by  means  of  the  apparatus  until 
he  feels  perfectly  comfortable,  mid  never  heyond  that  point, 
and  kept  in  this  position  (Fig.  33)  until  the  bandage  baa 
been  applied. 

The  bandage  is  first  carried  around  the  smallest  part  of 
the  body,  then  around  and  around  downwards  to  and  a  little 
beyond  the  crest  of  the  ilium,  and  afterwards  from  below 
upwards  spirally  until  the  entire  trunk  from  the  pelvis  to 
the  axilla  has  been  encased.  It  must  be  applied  smoothly 
and  not  drawn  tight ;  it  should  be  simply  unrolled  with  one 
hand,  while  the  other  follows  and  brings  it  into  smooth  close 
contact  with  all  the  irregularities  of  the  surface  of  the 
trunk.  After  one  or  two  thicknesses  of  bandage  have  been 
thus  applied,  the  strips  of  tin  are  laid  on,  and  another  layer 
placed  over  them.  In  a  very  short  time  the  plaster  sets 
with  sufficient  firmness  to  allow  the  patient  to  be  removed 
from  the  suspending  apparatus,  and  laid  upon  his  face  or 
back  on  a  firm  mattress.  The  abdominal,  iliac,  and  breast 
pads  are  then  removed,  and  the  plaster  gently  pressed  in 
with  the  band  in  front  of  each  spinous  process  of  the  ilium. 


BANDAGEB. 


If  any  weak  spots  appear  tiiey  must  Le  strengthened  by  j 
wetting  the  surface  and  dusting  on  more  plaster. 


If  abscesaes  or  ulcers  are  present  tbey  must  be  covered 
with  a  largo  piece  of  oi'-silk,  and  a  hole  cut  in  the  under- 
Bhirl  at  the  proper  point  before  the  bandage  is  applied. 
Then,  before  the  plaster  has  entirely  hardened,  a  fenestra 
is  cut  with  a  knife,  the  oil-ailk  cut  in  strips  from  the  centre 
of  the  opening  to  the  edge,  and  the  strips  turned  back  and 
glued  fast  to  the  plaster  with  shellac. 


PART  II. 
LIGATURE  OF  THE  ARTERIES 


GESERAL  DIRECTIOKS. 

A  P0I\T  for  the  application  of  the  ligature  should  be 
chosen,  if  possible,  not  nearer  than  half  an  inch  to  any 
collateral  branch  above  or  below  it.     The  operator  should 


make  himself  thoroughly  familiar  with  the  anatomical  rela- 
tions of  the  parts  and  the  landmarks  of  the  operation  ;  he 
should  proceed  methodically,  in  accordance  with  a  definite 
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plan,  and  seek  for  and  recognize  each  layer,  eac!i  landmark 
in  its  order. 

It  ia  well  to  mark  upon  the  akin  with  ink  or  iodine  the 
line  of  the  proposed  ineiaion  ;  the  incision  should  he  free, 
and,  BO  far  as  possible,  its  centre  should  correspond  with 
the  point  at  which  the  ligature  is  to  be  applied.  The  first 
inciBion  should  go  fairly  through  the  skin,  and  then  be  car- 
ried down  to  the  enveloping  fascia  by  repeated  applications 
of  the  knife.  The  fascia  should  be  pinched  up,  nicked,  and 
divided  upon  a  director  if  the  vessels  lie  immediately  below 
it,  or  upon  the  finger  if  a  muscular  interstice  is  to  be  sought 
for.  nie  division  of  the  fascia  should  equal  in  length  the 
external  incision. 

The  knife  is  then  laid  aside  and  the  artery  sought  for  by 
separating  the  tissues  with  the  fingers  or  a  director.  The 
aheath  is  recognized  by  the  communicated  pulsation,  and 
by  the  absence  of  the  pinkish  white  color  and  smooth  shining 
snrface  which  characterize  the  artery.  When  found,  it  is 
gently  pinched  up  with  the  forceps,  the  flat  of  the  knife 
laid  upon  it,  and  a  hole  one.quarter  of  an  inch  long  care- 
fully made  iti  it.  A  distinct  sheath  ia  found  only  about  the 
main  trunks,  and  is  replaced  in  the  others  by  a 
layer  of  cellular  tissue,  which  is  more  readily  j'ig.  30. 
separated  by  tearing  with  the  point  of  a  director 
or  with  two  forceps. 

When  the  pinkish  whitfi  coat  of  the  vessel  has 
been  fairly  exposed,  each  edge  of  the  hole  in  the 
sheath  is  grasped  in  turn  with  forceps,  and  the 
Bides  of  the  vessel  gently  separated  from  the 
sheath  by  tearing  through  the  slight  attachments 
with  the  point  of  a  director. 

A  threaded  aneurism  needle  is  then  entered  on 
that  side  where  the  parts  lie  that  are  most  to  be 
avoided,  and  passed  behind  the  artery,  care  being 
taken  not  ta  raise  the  latter  from  its  bed,  until  ita 
eye  appears  upon  the  other  side ;  the  thread  ia 
then  picked  np  with  forceps  and  drawn  through 
while  the  needle  is  withdrawn.  The  precaution 
should  never  be  omitted  of  trying  if  compresaion 
of  tiie  vessel  between  the  finger  and  the  ligature 
arrests  pulsation  in  its  distal  branches,  for  the  best 
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surgeons  have  migtaken  a  nerve  or  strip  of  fascia  for  the 
artery.  The  main  trunks  can  be  readily  distinguished  from 
the  veins  by  their  appearance,  the  veins  resemhling  a  leecli 
while  the  arteriea  are  white,  and  feel  like  a  cord  or  hand 
under  the  finger,  and  by  their  known  anatomical  relations ; 
but  it  is  often  very  difficult  to  recognize  the  smaller  arte- 
ries, since  they  closely  resemble  the  veins.  The  operator 
has  to  depend  upon  three  indications :  1,  the  fact  that 
when  there  are  two  satellite  veins  the  artery  is  placed  be- 
tween them  ;  2,  pulsation ;  3,  alternate  eoiopression  of  the 
vascular  bundle  at  the  two  ends  of  the  incision.  Pres- 
sure at  the  proximal  end  causes  the  artery  to  shrink  and 
the  veins  to  swell ;  pressure  at  the  distal  end  has  the  con- 
trary efiect. 

The  ligature  is  then  tied  with  a  Bfjuaro  knot  (Fig.  2), 
tightly  enough  to  cut  the  inner  coats  of  the  vessel,  and  one 
or   both  ends   cut   short, 
Fig.  3G.  according  to  the  material 

used.  If  carbolized  cat- 
gut, or  silk  prepared  with 
carbolized  wax,  1  part  of 
the  acid  to  4  or  5  of  bees- 
wax, is  used,  both  ends 
may  be  cut  short  and  the 
wound  closed.  The  cat- 
gut is  soon  absorbed,  and 
it  has  been  proved  that 
silk  thus  prepared  is  un- 
irritating,  and  does  not 
cause  suppuration.  The 
Ivmpli  thrown  about  these 
ligatures  gives  strength  to 
the  wall  of  the  vessel  and 
additional  security  against 
liguturii. '     "  '  ~     secondary      hemorrhage. 

Primary  imion,  at  least  of 
the  deep  parta  of  the  wound,  may  be  confidently  expected. 
If  non-carbolized  silk  is  used  only,  one  end  of  the  ligature 
is  cut  short;  the  other  is  brought  out  through  the  wound, 
which  then  remains  ojien  until  after  the  ligature  has  c 
through  the  artery  anil  been  thrown  off  by  suppuration.  4 
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Wliile  making  the  incisions  the  position  of  the  parts 
should  be  such  thsit  the  muscles  which  serve  as  guides  shall 
he  tense,  but  while  seeking  for  the  artery  the  muscles  should 
be  relaxed  so  as  to  give  more  TOom. 


ANATOMY  OF  THE  SUPRA- CLAVICULAR  REGION. 

The  superficial  fascia  underlies  the  platysma,  and  incloses 
the  atemo-cleido-mastoid  in  a  reduplication  of  itself.  The 
middle,  or  atemo-clavicular,  fascia  has  a  common  origin  with 
the  superficial  fascia  in  the  hnea  alba  between  the  two 
stemo-thyroid  muscles,  divides  into  three  layers  to  form 
sbeatbe  for  the  stemo-thyroid  and  Hterno-hyoid,  unites,  and 
again  divides  to  form  a  sheath  for  the  omo-hyoid,  urates 
again  and  finally  joins  the  superficial  fascia  between  the 
trapezius  and  stemo-cleido-mastoid.  This  middle  fascia  is 
strong  and  resisting,  and  incloses  all  the  vessels  of  the 
region  except  the  external  jugular  vein,  which  is  subcuta- 
neous throughout  its  course  until  it  turns  inward  to  join  the 
subclavian  above  the  clavicle.  These  two  fascise  are  sepa- 
rated from  each  other  and  from  the  skin  by  loose  cellular 
tissue,  in  which  a  large  amount  of  fat  may  be  deposited, 
and  it  is  of  prime  importance  therefore  that  they  should  be 
recognized  in  the  search  for  the  vessels. 

The  vessels  which  are  approached  through  this  region  are 
the  innofninatfi,  the  subclavian,  and  the  common  carotid. 
The  bifurcation  of  the  innominate  corresponds  with  the 
Btemo-clavicular  articulation,  and  in  old  people,  as  well  as 
iu  exceptional  cases,  rises  from  five  to  ten  milUmetrcs  above 
it.  It  lies  in  front  and  on  the  right  side  of  the  trachea, 
and  is  crossed  anteriorly  by  the  left  innominate  vein.  At 
the  bifurcation  the  subclavian  lies  behind  and  to  the  outer 
side  of  the  carotid,  and  is  crossed  by  the  pneumogastric  and 
phrenic  nerves  close  to  its  origin,  the  former  giving  off  the 
recurrent  laryngeal  which  turns  under  the  artery  and  rises 
again  behind  it.  The  carotid,  which  at  first  lies  behind  the 
stemo-cleido-mastoid,  soon  reaches  its  anterior  edge,  and 
at  the  same  time  increases  its  distance  from  the  trachea. 
While  the  internal  jugular  lies  wholly  within  the  middle 
cervical  fascia,  the  subclavian  vein  is  enveloped  by  a  redu- 
5* 
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plication  of  it  and  iield  cJoselj  against  the  clavicle  thereby. 
It  is  therefore  more  superficial,  and  on  a  lower  plane  than 
the  curved  portion  of  the  subclavian  artery,  and  need  not 
be  uncovered  in  the  search  for  the  latter.  The  branches  of 
the  subclavian,  seven  in  number,  arise  (with  one  exception, 
the  transversalis  colli)  from  its  first  portion,  that  comprised 
between  its  origin  and  the  inner  border  of  the  scalenus  an- 
ticua.  The  transversalis  colli  may  arise  from  the  first  part, 
or  the  second  (between  the  scaleni),  or  even  the  third 
(beyond  the  scaleni).  The  supra-scapular  crosses  in  front 
of  the  scalenus  anticus  and  nms  downwards  and  outwards 
to  the  clavicle,  lying  below  the  line  of  the  incision 
tying  the  subclavian  in  its  third  portion. 


LIQATXIRE  OF  THE  INNOMINATE  ARTERY. 


I  m I 


Anatomy.— The  artery  is  in  relation  in  front  with  the 
innominate  veins  and  the  pneumogastric  nerve ;  on  the 
inner  side  with  the  trachea ;  on  the  outer  side  and  behind 
with  the  pleura.  It  lies  immediately  behind  the  sterno- 
clavicular articulation. 

Five  diflerent  incisions  have  been  proposed.  A  vertical 
one  in  the  middle  of  the  neck  (King) ;  a  horizontal  one  4J 
inches  long,  beginning  in  the  nu<idle  line  and  passing  out- 
ward parallel  to  and  half  an  inch  above  the  clavicle  (Ma- 
neo)  ;  an  oblique  one  in  the  interval  between  the  sternal 
and  clavicular  attachments  of  the  stemo-cleido-mastoid 
(S^Jillof) ;  an  oblique  one  from  the  anterior  border  of  the 
left  stemo-cleido-mastoid  2|  inches  above  the  clavicle  down 
to  and  a  little  beyond  the  left  at«mo-clavicular  articulation 
(Velpeau)  ;  a  V-shaped  one,  of  which  one  aide  lies  over  the 
anterior  edge  of  the  stemo-cleido-mastoid,  and  the  other  is 
parallel  to  and  a  little  above  the  clavicle  (Mott) .  The  single 
incisions  do  not  give  sufficient  room,  and  although  they  are 
more  brilliant  they  should  give  way  to  the  more  prudent 
and  practical  one  proposed  by  Mott. 

Operation. — An  incision  3^  inches  in  length  is  carried 
along  the  anterior  edge  of  the  right  stemo-cleido-mastoid, 
ending  half  an  inch  above  the  sternum  (Fig.  37).  Another, 
of  the  same  length,  is  carried  outwards  from  the  lower  end 
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of  the  first,  half  aa  inch  above  and  parallel  to  the 
clavicle.  Tlieae  incisions  are  carried  down  to  the  superficial 
I'ascia,  and  tlie  triangnlar  flap  lietween  them  disseeted  up. 
If  the  anterior  jugular  ia  enuountereii  it  must  be  drawn 
downwards.  The  sternal  and  part  of  the  clavicular  attach- 
ments of  the  stemo-cleido-mastoid  are  now  divided  half  an 
inch  above  the  bone  on  a  director  or  with  forceps  and  knife, 
and  the  muscle  drawn  upwards  and  outwards,  uncovering 
the  ate  mo- thyroid  and  stemo-hyoid  and  the  middle  cervical 

Fig.  3  7. 
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fascia  which  here  la  \etj  licnic  and  covered  by  the  inferior 
thyroid  veina.  The  outer  fihrea  of  the  aterao-hyoid  and 
Bteroo- thyroid  are  now  divided,  the  thyroid  veina  drawn 
aside,  and  the  imderlying  or  middle  fascia  torn  through 
with  the  director,  or  opened  very  carefully  with  the  knife. 
Tlie  common  carotid  is  now  seen  at  the  bottom  of  the  wound 
and  traced  downwards  to  the  innominate.  The  internal 
jugular  is  carefully  pressed  outwards  with  a  retractor ;  the 
left  forefinger,  passed  into  the  wound  between  the  artery 
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and  the  innominate  veins,  presses  the  latter  against  the 
Bternura,  and  the  operator  proceeds  carefully  to  clean  the 
artery  with  a  director  half  an  inch  below  its  hifurcation. 
The  neodle,  guided  by  the  finger,  is  passed  from  the  outer 
side  BO  as  to  avoid  the  vein,  nerve,  and  pleura. 

The  innominate  has  been  tied  only  for  aneurism  of  itself, 
of  the  subclavian,  or  of  the  primitive  carotid.  With  one 
excoption,  the  case  of  Dr.  Smyth  of  Now  Orleans,  the  ope- 
ration has  terminated  fatally  in  every  case ;  and,  as  it  has 
been  shown'  that  the  treatment  of  aneurism  by  diate,l  liga- 
ture yields  satisfactory  results,  this  operation  is  no  longer 
justifiable.  It  may  be  rendered  necessary  by  hemorrhage 
from  the  subclavian  or  carotid,  but  the  attempt  should  always 
be  made  to  tie  the  injured  vessel  in  the  wound  before  resort- 
ing to  so  dangerous  a  method  as  hgature  of  the  innomiuata. 


LIGATURE  OF  THE  SL'UCLAVIAS  ARTERV. 


The  anatomical  difference  between  the  right  and  left  suV 
elavian  is  confined  to  the  first  portion  of  the  artery,  which 
in  the  left  is  much  longer,  more  vertical  in  its  direction,  and 
situated  more  posteriorly  even  than  the  innominate ;  a  sepa- 
rate description  therefore  is  required  only  for  the  first 
portion. 

igt  Portion.  Left  Subclavian. — This  operation,  attempted 
unsuccessfully  by  Astley  Cooper  about  1820,  has  been 
generally  considered  aa  unjustifiable  on  account  of  the  sup- 
posed impossibility  of  avoiding  the  thoracic  duct  and  the 
pleura.  It  waa,  however,  tied  successfully  by  Dr.  J. 
Kearny  Rodgers  of  New  York  in  1845,  the  patient  dying 
on  the  fifteenth  day  from  hemorrhage ;  and  recently  McGill* 
of  Leeds,  England,  laid  bare  the  artery  after  a  tedious  and 
difficult  dissection  and  applied  metallic  compressioTi  just 
below  the  origin  of  the  vertebral  artery  for  eight  hours. 
The  aneurism  was  quite  filled  by  a  firm  coagulum,  but 
unfortunately  the  pleura  had  been  perforated  during  the 

'  Prof.  W.  n.  Van  Biiren,  On  Aneurism.     pHper  read  before  the 
Intmiationiil  Mwllenl  Con{.TPSs,  Pliil.iilflphia,  187fi. 
'  MfA.  Chir.  Trana.,  vol.  58,  p.  3a8. 
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ojwration,  and  the  patient  died  of  pleurisy  on  the  sixth  day. 
Dr.  Rod;;crs's  caae  shoivs  that  the  artery  can  be  tied  without 
injury  to  the  pleura  or  thoracic  duct,  and  Mr.  McGill's  shows 
that  its  temporary  occlusion  ia  sufficient  to  consolidate  the 
aneurism.  In  Mr.  McGill's  case  the  artery  aeemad  to  be 
abnormally  placed,  and  was  found  with  much  difficulty  at  a 
depth  of  about  three  inches.  Under  more  favorable  cir- 
cumstances the  artery  might  be  exposed  as  successfully  as 
was  done  by  Dr.  Bodgers,  and  metallic  compression  or  a 
temporary  catgut  ligature,  not  drawn  tightly  enough  to 
injure  the  inner  coats  of  the  vessel,  might  cause  consolida- 
tion of  the  aneurism  without  exposure  to  the  danger  of 
aecondary  hemorrhage. 

Operation. — A  V-shaped  incision  similar  to  that  described 
for  ligature  of  the  innominata  (Fig.  37)  is  maile  ujion  the 
left  side,  and  carried  through  the  stemo-cleido-mastoid  and 
outer  fibres  of  the  stemo-thyi-oid  and  stemo-hyoid  muscles 
and  the  middle  cervical  fascia  as  before  described.  The 
carotid  is  then  recognized,  and,  together  with  the  internal 
jugular,  drawn  outwards  with  a  blunt  hook.  The  muscles 
are  now  relaxed  by  bending  the  head  and  neck  forward, 
and  the  cellular  tissue  torn  through  with  forceps  and  direc- 
tor. The  knife  should  no  longer  be  used,  on  account  of  the 
risk  of  injury  to  the  thoracic  duct,  which  is  imbedded  in  the 
loose  tissue  between  the  veasels  and  the  vertebne,  and  is 
rendered  very  difficult  of  recognition  by  its  small  size  and 
thin  walls.  It  runs  directly  across  the  route  to  the  artery 
while  passing  from  the  bodies  of  the  vertebrae  to  the  ante- 
rior borderof  the  scalenus  anticua,  and  can  be  best  avoided 
by  making  tlie  search  below  and  to  the  outer  side  of  it  in 
the  lower  angle  of  the  wound. 

The  finger,  passed  downwards  and  backwards  behind  the 
carotid,  soon  feels  the  artery  by  pressing  it  against  the  side 
of  the  spinal  column,  the  loose  cellular  tissue  surrounding  it 
is  easily  separated  with  the  director,  the  vessel  cleaned, 
and  the  needle  passed  from  the  inner  aide.  The  needle 
should  have  a  short  curve,  and  its  point  should  be  kept 
close  against  the  vessel  so  as  to  avoid  injuring  the  pleura. 

]«/  P'irfion.  Tii.jht  Suhelavian. — The  first  portion  of  the 
right  subclavian  has   been    tied  unsuccessfully  by  Colles, 
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Mott,  and  Listen.  It  is  exposed  in  the  same  manner  as  the 
innominate  artery,  and  the  ligature  passed  from  the  outer 
Bide,  the  pneumogaatric  and  phrenic  nerves  being  pressed 
inward  towanis  the  carotid.  The  great  danger  of  this  ope- 
ration lies  in  the  proximity  of  collateral  branches. 

2(i  Portion. — This  operation,  first  proposed  and  per- 
formed by  Dupuytren,  is  rendered  dangerous  by  the  fact 
that  one,  and  sometime.'*  several  large  brancbea  are  given 
off  from  this  part  of  the  artery.  The  preliminary  steps  are 
the  same  aa  those  employed  in  ligature  of  the  3d  portion ; 
after  the  middle  cervical  fascia  has  been  divided,  the  tu- 
bercle of  the  first  rib  and  the  external  border  of  the  scalenus 
anticus  arc  sought,  the  muscle  bared  and  divided  upon  a 
director,  the  phrenic  nerve  which  lies  upon  its  anterior 
aspect  being  carefully  avoided.  As  soon  as  the  muscular 
fibres  are  cut  they  retract  and  leave  the  artery  in  full  view. 

Sd  Portion.  Anatomy. — The  3d  portion  of  the  subcla^ 
vian  lies  between  the  outer  border  of  the  scalenus  anticus 
and  the  tubercle  of  the  first  rib  in  front  and  the  brachial 
plexus  beliind,  and  below  the  posterior  beliy  of  the  omo- 
hyoid ;  it  ia  crossed  on  a  much  more  superficial  plane  by 
the  external  jugular,  which  enters  the  subclavian  near  Ihe 
middle  of  the  clavicle.  In  muscular  aubjects  the  clavicular 
insertions  of  the  trapezius  and  sterno-cteido-mastoid  muscles 
lie  near  to,  or  may  even  join,  one  another;  in  others,  they 
are  from  two  to  three  inches  apart.  Ordinarily  the  vessel 
lies  at  a  depth  of  one  or  one  and  a  half  inchea  below  the 
surface,  but  in  very  fat  persons,  or  when  the  clavicle  has 
been  pushed  upwards  by  an  axillary  aneurism,  this  distance 
may  be  increased  to  three  inches. 

Operation. — Begiuuing  an  inch  outside  of  the  sterno- 
clavicular articulation,  make  an  incision  three  or  four  inches 
long  parallel  to  and  half  an  inch  above  the  clavicle  (Fig. 
37,  B').  Divide  the  skin  and  the  platysma ;  when  the  ex- 
ternal jugular  is  exposed  draw  it  to  the  inner  side  or  divide 
it  between  two  ligatures.  Divide  on  a  director  the  super- 
ficial fascia,  and  the  clavicular  portion  of  the  mastoid  muscle 
if  necessary,  and  seek  the  posterior  belly  of  the  omo-hyoid. 
Draw  this  muscle  outivarda  and  upwards,  and  feel  for  the 
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tubercle  of  the  firat  rib,  Mlowing  down  the  outer  bonier  q 
the  scalenus  anticus.     Depress  the  shoulder  as  much  as 
poSE'ble,  denude  tlie  artery  with  the  finger-nail  or  the  point   ■ 
of  a  director,  and  pass  the  needle  from  belciw,  taking  care   i 
not  to  include  the  lowest  bundle  of  the  brachial  plexus  in  | 
the  ligature.     In  order  to  avoid  mistaking  this  bundle  for  | 
the  artery,  the  tubercle  of  the  first  rib  should  always  be 
found  ;  the  artery  Ees  againat  it,  between  it  and  the  nerve. 
Skey  prefers,  in  difficult  cases,  a  curved  incision  "  com- 
menced about  two  and  a  half  or  three  inches  above  the 
clavicle,  upon,  or  immediately  on  the  out«r  edge  of,  the 
mastoid  muscle.     This  incision  is  carried  slightly  outwards 
and  downwards,  towards  the  acromion,  and  then  curved  in- 
wards along  the  clavicular  origin  of  the  mastoid  muscle." 
(Fig,  37,  C).    Ordinarily  the  external  jugidar  is  left  to  the 
outer  side  of  the  tueision. 


LIGATURE  or  THE  INFERIOR  TUVROID. 

Amitnmy. — After  passing  vertically  upward,  the  artery 
cni-ves  inward  to  reach  the  under  surface  of  thyroid  gland. 
The  highest  point  of  its  curve  is  half  an  inch  below  the 
prominence  on  the  transverse  process  of  the  sixth  cervical 
vertebra,  named  by  Chaasaigna^i  the  carotid  tuherde.  In 
old  people  it  is  somewhat  higher.  It  lies  behind  the  com- 
mon carotid  and  internal  jugular,  and  is  separated  from 
them  by  more  or  less  dense  cellular  tissue.  The  guides  to 
the  vessel  are  the  carotid  and  Chassaignac's  tubercle. 

Operation. — Make  an  incision  three  and  a  half  or  four 
inches  in  length  along  the  anterior  border  of  the  stemo- 
cleido-mastoid,  ending  an  inch  above  the  clavicle  (Fig.  37, 
D).  Lay  bare  the  border  of  the  muscle,  a.nd  draw  it  oul^ 
wanls,  tear  through  or  divide  the  middle  fascia  and  draw  the 
carotid  and  internal  jugular  outwards  with  a  retractor.  Flex 
the  head  slightly  to  relax  the  parts,  feel  with  the  finger  for 
the  carotid  tubercle,  and  seek  the  artery  below  it,  separat- 
ing the  cellular  tissue  with  a  director.  Pass  the  needle 
between  the  artery  aud  vein. 


L. 
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LIOATDRE  OF  THE  VERTEBRAL  ARTEHY 

Anatomy. — The  vertebral  artery  pasaes  from  the  firat 
portion  of  tiie  suticlavian  upwards  and  backwards  to  the 
transverse  process  of  the  sixth  cervical  vertebra.  It  is  ac- 
companied by  a  vein  which  lies  in  front,  and  is  covered  by 
the  deep  cervical  fascia.  The  guide  to  it  is  tho  carotid 
tubercle. 

Operation. — The  first  incision  is  the  aanie  as  for  ligature 
of  the  inferior  thyroid  (Fig.  37,  D).  The  anterior  edge 
of  the  Btemo-cleido-maatoid  is  exposed  and  drawn  outward. 
The  middle  fascia  is  divided,  and  the  carotid  and  jugular 
drawn  inward.  The  gap  between  the  longiis  colli  and  the 
scalenus  anticus  is  then  felt  for  about  half  an  inch  below 
the  carotid  tubercle,  the  deepfasciacovering  it  torn  through, 
the  muscles  separated,  the  vertebral  vein  pushed  aside,  emd 
the  artery  exposed. 

Chassaignac  prefers  an  incision  along  the  posterior  border 
of  the  mastoid  muscle,  and  reaches  the  carotid  tubercle  by 
drawing  the  muscle  and  vessels  inwards.  If  the  muscle  ia 
very  broad  some  of  ita  clavicular  fibres  must  be  divided. 


LIGATURE  OF  TUB  AXILLARY  ARTERY. 


Anatomy. — The  axillary  extends  from  the  middle  of  the 
clavicle  to  the  lower  edge  of  the  tendon  of  tho  teres  major. 
The  axillary  veiti  lies  on  the  inner  side  and  in  front  of  it, 
and  the  brachial  nerves  invest  its  lower  portion  closely.  It 
can  be  tied  below  the  clavicle  in  the  clavi-pectoral  triangle 
formed  by  the  clavicle,  inner  border  of  the  pectoralis  minor 
and  the  thorax,  or  in  the  axilla.  The  strong  fascia  which 
unites  the  coracoid  process  and  clavicle,  and  forma  the  sus- 
pensory ligament  of  the  axilla,  the  costo-coracoid  fascia, 
sends  a  prolongation  about  the  upper  portion  of  the  axillary 
vein  which  keeps  its  walls  from  sinking  in ;  the  cephalic 
vein  ascending  in  the  groove  between  the  deltoid  and  pec- 
toralis major  perforates  this  fascia  and  joins  the  axillary 
vein  at  the  inner  bortler  of  the  tendon  of  the  pectoralis 
minor,  close  by  the  origin  of  the  acromial  thoracic  artery. 


4 
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A.  Ligature  under  the  Clavide. — (Fig.  37,  -K).  Make 
an  incision  extending  from  ttie  sunmiit  of  the  conicoid  pro- 
cess four  or  four  and  a  half  inches  along  the  lower  horder 
of  the  clariclo.  Divide  successively  the  skin,  subeutaneoua 
tissue,  superGcial  fascia,  and  pectoraUs  major,  and  then 
tear  carefully  through  the  costo-coracoid  fascia,  avoiding 
injury  to  the  cephalic  vein  at  the  outer  part  of  the  wound. 
The  pectoralis  minor  is  now  exposed,  and  after  separating  the 
cellular  tissue  with  the  point  of  a  director  the  axillary  vein 
is  seen  crossing  from  the  upper  edge  of  the  muscle  to  the 
clavicle.  The  artery  la  completely  hidden  by  it,  lying  on 
the  outer  side  and  a  little  behind.  The  vein  must  now  be 
drawn  inwards,  the  needle  entered  between  it  and  the  artery, 
and  the  ligature  applied  as  near  as  possible  to  the  clavicle 
on  account  of  the  proximity  of  the  acromial  thoraeic  branch. 


B.  lAjjature  in  the  Axilla..   Anatomy. — ^The  tissues  and   i 
organs  on  the  outer  side  of  the  axilla  are  arranged  in  the 
following  order;  1,  the  skin  ;  2,  the  subeutaneoua  cellular  ' 
ti^ue;  A,  the  fascia;  4,  the  axillary  vein;  5,  the  internal  i 
cutaneous  and  ulnar  nerves;  6,  the  axillary  artery  ;  1,  the 
median  nen'e  ;  8,  the  coraco-bi'acbialis ;  9,  the  humerus  and 


1 
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articular  capsule.  The  old  rule  for  exposing  the  artery 
here  was  to  make  a  longitudinal  incision  at  the  junction  of 
tlie  anterior  and  middle  thirds  of  the  axilla,  find  the  vein, 
count  two  nerves,  and  look  for  the  artery  just  beyoud  the 
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last  ooe.  TMs  is  a  difGculC  and  dangorous  method,  and  a 
much,  aimpler  one  has  been  Bubstituted  by  Malgaague,  who 
was  the  first  to  point  out  that  the  coraco-brachialis  muficle 
is  the  real  guide  to  the  arteiy, 

Operation. — The  arm  is  abducted  completely,  the  incision 
commenced  at  the  inner  border  of  the  coraco-brachialia  over 
the  head  of  the  humerus  and  carried  two  and  a  half  or 
three  inches  down  the  arm  parallel  to  the  course  of  the  artery. 
It  should  involve  the  skin  only,  so  as  to  avoid  injury  to  the 
basilic  vein.  If  the  edge  of  the  coraco-brachialis  cannot 
be  distinguished,  the  incision  should  bo  made  according  to 
the  old  mle,  at  the  junction  of  the  inner  and  middle  thirda 
of  the  axilla.  The  aponeurosis  is  now  divided  upon  a  direc- 
tor over  the  caraco-brachialis,  and  the  fibres  of  the  inner 
border  of  this  muscle  exposed.  The  parts  are  then  relaxed 
by  bringing  the  arm  nearer  the  trunk,  and  the  posterior  side 
of  the  wound,  including  the  vein,  ulnar  and  internal  cutane- 
ous nerves,  is  drawn  back  with  a  retractor ;  and  the  artery, 
overlain  by  the  median  nerve,  usually  appears  at  the 
bottom,  covered  perhaps  by  the  posterior  part  of  the  sheath 
of  the  coraeo-brachialis. 


LiaATURE  OF  THE  BRACHIAL  ARTERY. 

Anatomy. — The  brachial  artery  runs  from  the  junction  of 
the  anterior  and  middle  thirds  of  the  axilla  to  the  middle  of 
the  anterior  aspect  of  the  elbow.  It  occupies,  when  the 
forearm  is  suplnated,  the  groove  between  the  biceps  and 
triceps,  being  partly  covered  by  the  former  in  muscular  sub- 
jects, and  separated  from  the  bone  by  the  inner  edge  of  the 
coraco-brachialis,  and  of  the  brachialis  anticus.  It  lies  in 
the  anterior  loge  of  the  arm,  which  is  bounded  posteriorly 
on  this  aide  by  a  prolongation  of  the  enveloping  aponeurosis, 
extending  down  to  the  bone  between  the  biceps  in  front 
and  the  triceps  behind.  It  lies,  consequently,  within  the 
sheath  of  the  biceps,  and  the  inner  edge  of  this  muscle 
is  the  sure  guide  to  it.  It  lies  between  two  satellite 
veins,  which  anastomose  frei|uent!y,  and  has  the  median 
nerve  in  immediate  relation  with  it  on  the  side  next  tlie 
akin.     The  basilic  vein  directly  ovet-lics  it  between  the  skin 
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and  the  aponeurosis.  The  artery  presents  frequent  a 
lies.  The  moat  common  is  its  premature  bifurcatioii  into 
the  radial  and  ulnar,  whicli  may  take  place  as  high  as  in 
the  axilla,  in  wliich  case  one  of  the  branches  is  superficial, 
perhaps  even  subcutaneous,  while  the  other  follows  the  usual 
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coorae.  The  median  nerve  occupies  the  same  sheath  with 
the  artery,  lying  first  on  the  outer  side  and  then  crossing, 
in  front  or  behind,  very  obliquely  to  the  inner.  The  ulnar 
nerve,  accompanied  by  an  artery  and  two  veins,  lies  in  the 
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siiljstaiice  of  the  triceps  immediately  behind  the  bratihial 
artery  and  median  nerve,  separated  from  them  only  by  the 
above-mentioned  prolongation  of  the  enveloping  aponenroais, 
and  as  they  form  a  group  differing  from  the  other  only  in 
size,  the  artery  may  be  miaUiken  for  the  brachial  if  met 
with  (Fig.  39),  Tliia  en'or  will  not  be  made  if  the  fibres 
of  tJie  biceps  alone  are  exposed,  and  the  incision  confined 
to  the  anterior  loj^e. 

Operation. — Ann  abducted,  forearm  aupinated.     Make 
■     '  ■   1  three  inches  long  in  tlie  middle  third  of  the  arm, 
along  the  inner  border 
F'g-  *"■  of  the  biceps  through 

the  skin  and  subcuta- 
neous cellular  tissue, 
taking  care  not  to  in- 
jure the  basilic  vein, 
which  shoTild  be  kept 
posterior  to  the  in- 
cision.     Divide    the 

pose  the  fibres  of  the 
biceps  It  the  muicle  is  large  draw  it  forward,  and  the 
sheath  inclo<>ing  the  artery,  nerve,  and  veins  will  be  dis- 
clo'ted.  This  is  torn  through  carefully  with  a  director,  the 
median  none  separated  and  pushed  aade,  the  artery  sepa- 
rated from  its  veins,  and  the  ligature  passed  from  the  side  of 
the  ner\e 


LIUAT0RE  OF  THE  RADIAL  ARTKBY, 

Awitomy. — The  radial  artery  extends  in  a  straight  line 
from  a  [loint  half  an  inch  below  the  centre  of  the  fold  of  the 
elbow  to  tiie  ulnar  side  of  the  styloid  process  of  the  radius ; 
it  occupies  the  groove  bounded  on  one  side  by  the  supinator 
longus,  on  the  other  by  the  pronator  radii  teres  and  flexor 
carpi  radialis.  It  is  covered  only  by  the  skin,  cellular  tis- 
sue, and  aponeurosis ;  but  in  muscular  subjects  the  muscular 
interstice  in  which  it  lies  may  be  very  deep.  It  is  accom- 
panied  by  two  \'eina,  and  by  no  nerve.  It  occupies  in  its 
upper  third  the  sheath  of  the  pronator,  and  conseijuently 
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the  fibres  of  the  supinator  longus  ahoi !  1  not  t  e  expose  1  m 

the  search  for  the  artery,  althouj;h  thi,  e  1  e    f  tl  e  muscle 

may  bo  taken  aa  a  fruide  to  it. 

The  radial  nerve  lies  within  the  " 

aheath  of  the   supinator  longus, 

and  at  first  comes  quite  close  to 

the  artery ;  it  then  passes  behind 

and  to  the  outer  side  of  the  tendon 

of  the  muscle.     It  should  not  be 

seen  during  the  operation. 

Operation.  In  the  upper  third. 
— Make  an  incision  two  and  one- 
half  incheB  lon^  in  the  line  above 
mentioned,  beginning  one  and  one- 
half  inches  below  the  fold  of  the 
elbow.  Avoiding  the  superficial 
veins,  carry  the  incision  through 
the  cellular  tissue.  Recognize 
the  edge  of  the  supinator  longus, 
and  divide  the  aponeurosis  along 
the  ulnar  side  of  it,  exposing  the 
fibres  of  the  pronator.  Press 
apart  the  two  muscles  if  neces- 
sary, separate  the  artery  from  its 
veins,  and  pass  the  ligature. 

In  ike  lower  third  (Fig.  41 )  — 
Make  an  incision  in  the  above- 
mentioned  lino,  if  the  position  of 
the  artery  cannot  be  made  out  by 
its  pulsations,  two  inches  long,  end- 
ing an  inch  above  tlie  wrist.  Di- 
vide the  skin  and  cellular  tissue, 

and  then  the  fascia  carefully  upon  a  director.     Separate 
the  artery  from  the  two  veins,  and  pass  tlie  ligature. 


LIGATITRE  OP  THE  ULNAR  ARTERV. 

A-nattmii/.—ln  its  first  third  the  ulnar  artery  passes  ob- 
liquely underneath  the  superficial  layer  of  muscles,  including 
the  superficial  flexor  of  the  finger.^,  to  the  iimcr  side  of  the 
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arm,  where  it  becomes  supBrficial,  and  lies  between  the 
flexor  carpi  ulnaria  on  the  inaide  ami  the  flexor  sublimis 
digitonim  on  the  outside.  It  then  descends  to  the  wrist  in 
the  direction  of  a  line  imiting  the  internal  condyle  of  the 
humerus  with  the  outer  border  of  the  pisiform  bone.  It  is 
accompanied  by  two  veins,  and  is  joined  by  the  ulnar  nerve 
just  before  it  becomes  superficial,  the  nerve  lying  upon  the 
inner  or  ulnar  side  of  the  artery.  It  may  be  tied  at  any 
point  in  the  middle  and  lower  thirds.  As  the  deep  and 
superficial  flexors  of  the  fingers  are  separated  by  a  fascia, 
and  as  the  artery  lies  below  this  fascia,  it  is  covered  in  the 
lower  part  of  its  course  by  two  distinct  fascite,  the  envelop- 
ing fascia  of  the  limb  and  this  second  one  which  unites  the 
tendon  of  the  flexor  carpi  ulnaris  with  those  of  the  flexors. 

Operation.  At  the  junction  of  the.  upper  and  middle 
thirds. — -Beginning  four  finger-breadths  below  the  internal 
condyle  of  the  humerus  make  an  incision  three  and  one-half 
or  four  inches  long  in  the  line  above  mentioned  (Fig.  41). 
Expose  the  enveloping  fascia  clearly,  and,  drawing  back 
the  posterior  lip  of  the  wound,  seek  the  first  muscular  inter- 
stice in  front  of  the  ulna.  It  is  that  between  the  flexor 
carpi  ulnaris  and  the  flexor  sublimia  digitorum,  and  can  be 
recognized  by  the  finger  as  a  slight  depression,  or  by  the 
eye  as  a  white  line  under  the  fascia.  Divide  the  aponeu- 
rosis, beginning  at  the  lower  angle  where  the  apace  between 
the  muscles  is  broadest,  and  then,  instead  of  following  the 
interstice  directly  backwards,  raise  the  flexor  sublimis  and 
advance  transversely  across  the  arm  in  the  search  for  the 
artery  which  lies  upon  the  deep  flexor.  Isolate  the  artery, 
and  pass  the  needle  from  the  side  of  the  nerve. 

In  the  lower  third  (Fig.  41). — Make  an  incision  slightly 
to  the  radial  side  of  the  tendon  of  the  flexor  carpi  ulnaris, 
or  in  the  line  before  mentioned,  two  inches  long,  and  ending 
an  inch  above  the  end  of  the  ulna.  Divide  the  enveloping 
fascia  upon  a  director,  and  tear  through  the  second  over 
the  vessel,  which  can  be  seen  and  felt  through  it.  Isolate 
the  artery,  and  pass  the  needle  from  within  outwards  so  aa 
to  avoid  the  nerve. 


LIGATURE    OF    THE    COMMON    CAROTID. 


LIOATCIIE  OF  THE  COMMON  CAROTID. 

The  place  of  election  for  ligature  of  the  common  carotid  la 
just  above  the  omo-hyoid  muscle,  but  the  lesion  which  ren- 
ders tlie  ligature  necessary  may  require  it  to  be  applied  at  j 
a  much  lower  point.    The  vessel  has  been  tied  suceeasfully  | 
at  a  point  one-eighth  of  an  inch  from  its  origin  at  the  bifur- 
cation of  the  innominata. 

Tlie  steps  necessary  to  place  a  ligature  upon  the  common  I 
carotid  in  the  firat  part  of  its  counie  are  the  same  as  for  ( 


LlgBtnr*  of  tbs  BaiDii»n  nntUd  at  the  plus  of  election. 


ligature  of  the  first  portion  of  the  subclavian  or  of  the  inno- 
minata  0/.  v.).  After  the  vessel  has  been  exposed,  the 
internal  jugular  is  pressed  t«  the  outer  side,  the  artery 
denuded,  and  the  needle  passed  from  the  side  of  the  vein,      i 

At  the  Place  of  Mention- — The  bifurcation  of  the  com- 
mon carotid  is  on  a  line  with  the  upper  border  of  the  thy- 
roid cartilage.  The  place  of  election  for  tying  it  is  about 
three-quarters  of  an  inch  below  its  bifurcation.  The  guide 
to  the  artery  is  the  anterior  border  of  the  aterno-cScido-   ' 


LTGATCBB   OF   THB   ARTERIEB. 

i  raiiacle,  anil  the  danger  is  of  wounding  the  jugular 
vein,  which,  when  full,  entirely  covera  the  artery  ou  the 
outer  side. 

Operation.- — Make  along  the  anterior  border  of  the  sterno- 
cleido-iuastoid  an  incision  three  indies  in  length,  the  centre 
of  which  corresponds  with  the  crico-thyroid  apace  (Fig.  42'). 
Divide  the  skin,  platyama,  cellular  tissue,  and  aporeuroais, 
and  seek  for  the  interstice  between  the  stenio-cleido-mastoid 
and  the  sub-hyoid  muscles.  When  found,  the  latter  must  be 
pressed  inwai-d,  and  the  artery  will  appear  at  the  edge  of 
the  atemo-cleido-maatoid,  the  vein,  wluch  is  external  to  it, 
remaining  covered.  The  artery  is  bared  with  a  director, 
and  the  needle  passed  from  without  inwards. 

If,  instead  of  pressing  the  trachea  and  its  muscles  in- 
ward, the  mastoid  is  drawn  outward,  the  vein  is  exposed, 
almost  completely  overlying  the  artery,  and,  by  its  pres- 
ence and  the  necessity  of  handling  it,  increases  the  diffi- 
culty and  danger  of  the  operation. 


LIUATUltE  OF  THE  EXTERNAL  CAlltiTID.  ^M 

The  free  anastomoses  which  exist  within  the  cranium  be- 
tween the  two  internal  carotids  render  ligature  of  the  com- 
mon carotid  insufficient  to  arrest  hemorrhage  from  the  ex- 
ternal carotid ;  the  ligature  must  be  applied  to  the  vessel 
itself,  despite  the  number  of  its  branches  and  the  difficulty 
of  recognizing  them  at  the  bottom  of  the  incision.  The  ope- 
ration is  a  difficult  one,  for  there  are  many  important  organs 
to  be  avoided,  and  there  is  no  direct  guide  to  the  vessel, 

Anatomy. ^-The  common  carotid  divides  opposite  the 
upper  border  of  the  thyroid  cartilage  (a  little  lower  in 
females)  into  the  external  and  internal  carotids,  which 
occupy  nearly  the  same  antero-posterior  plane,  the  former 
being  in  front.  At  about  three-quarters  of  an  inch  above 
the  bifurcation  the  arteries  cross,  the  external  becoming 
posterior,  the  internal  anterior.  The  internal  carotid  gives 
off  no  branches  outside  the  cranium,  while  the  external 
gives  off  eight.  Of  these  the  superior  thyroid  ariaea  at  or 
very  near  the  bifurcation,  the  lingual,  facial,  ascending 
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pharyngeal,  and  occipital  near  the  point  where  the  artery 
passes  under  tlie  digaatric,  ahout  an  inch  ahove  the  bifurca^ 
tioti,  the  others  at  a  considerable  distance  above.  The 
hypoglossal  nerve  looping  around  the  occipital  artery  at  its 
origin  crosses  the  estenial  carotid  to  the  hyoid  bone,  send- 
ing a  branch,  the  deicenden»  noni,  down  the  outside  of  the 
artery. 

There  are  thus  three  means  of  distinguishing  the  external 
carotid:  1,  its  branches;  2,  its  position  with  reference  to 
the  internal  carotid ;  3,  its  immediate  relations  with  the 
hypogloaflal  nerve,  the  internal  carotid  occupying  a  deeper 
plane.  In  a  search  for  the  external  carotid  the  operator 
may  be  satisfied  with  either  of  these  guides,  accordingly  as 
one  or  the  otlier  presents  itself,  Shoidd  the  iien'e  be  first 
encountered,  be  will  tie  the  vessel  upon  which  it  lies ;  should 
hoth  vessels  lie  at  the  bottom  of  the  incision,  he  will  know 
that  the  anterior  one  is  the  external  carotid ;  and  if  the 
vessel  which  he  isolates  has  a  branch,  he  knows  it  cannot  be 
the  internal  carotid. 

Although  the  force  of  the  objection  has  been  greatly 
diminished  by  the  employment  of  earbolized  silk  or  catgut 
ligatures,  which  admit  of  primary  union  throughout  the 
wound,  it  is  still  desirable  that  the  ligature  should  be  ap- 
plied at  a  distance  from  branches  of  considerable  size ;  and 
from  this  point  of  view  the  first  half  inch  of  the  artery 
and  the  portion  underlying  the  digastric  are  the  places  of 
election,  and  of  these  two  the  former  alone  is  practicable. 
The  connective  tissue  surrounding  the  two  arteries  at  their 
(Hlgin  is,  however,  unusually  compact,  rendering  their  denu- 
dation so  difficult  that  any  search  for  branches  would  be 
dsngeroui?  to  the  nutrition  of  the  vessel's  wall. 

M.  Guyon'  has  shown  that,  while  the  Ungual  and  superior 
tbyroid  arteries  vary  greatly  in  their  points  of  origin,  the 
average  distance  between  them  is  from  12  to  18  millimetrea, 
©r  over  half  an  inch ;  he  calls  the  portion  of  the  vessel  be- 
tween them  the  "trunk  of  the  externa!  carotid,"  and  sug- 
geata  that  the  ligature  should  be  applied  6  ram,  below  the 
point  at  which  the  hypoglossal  nerve  crosses  the  artery,  this 
nerve  being,  in  the  great  majority  of  cases,  in  immediate 
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relation  with  the  origin  of  the  lingnal  artery.  Dolbeau,  in 
his  report  upon  this  paper,  advises  that  the  superior  thyroid 
should  atso  be  tied,  and  that  the  carotid  should  be  sought 
for  from  below  upwards  instead  of  from  above  downwards, 
on  account  of  the  greater  depth  of  its  upper  portion  and 
the  superposition  of  large  veins.  M.  Guyon  collected  24 
cases  of  ligature  of  the  external  carotid  without  especial 
reference  to  the  proximity  of  branches,  and  in  only  one  of 
them  did  secondary  hemorrhage  occur. 

Operation. — ^When  the  head  is  extended  and  the  face 
turned  to  the  opposite  side,  an  incision  carried  from  the 
angle  of  the  jaw  to  the  anterior  border  of  the  stemo-cleido- 
mastoid  opposite  the  top  of  the  thyroid  cartilage  will  cross 
the  art«ry  oblit^uely  (Fig.  43,  B).     It  must  he  carried 


through  the  stin,  platvsma,  and  subcutaneous  cellular  tissue, 
the  external  jugular  being  drawn  aside  when  encountered. 
The  superficial  fascia  is  then  divided  in  the  line  of  the  in- 
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cision,  care  being  takon  not  to  dei-iate  to  the  right  or  left, 
and  the  deeper  and  denser  layer  then  torn  through  with  the 
director.  When  the  artery  has  been  exposed  and  cleaned, 
the  needle  is  passed  from  behind  forwards. 

The  lymphatic  glands  of  the  region  are  numerous  and 
often  large,  and  may  he  mistaken  for  the  artery.  There  is 
no  objection  to  removing  any  that  may  interfere  with  the 
search  for  the  vessel. 


LIGATURE  0 


This  13  to  be  done  according  to  the 
the  estemal  carotid. 


THE  rSTEBNAL  CSROTID, 

thod  described  for 


LIGATURE  OP  THE  LINGUAL  ARTERV. 

Anatomy. — The  lingual  artery  arises  from  the  external 
carotid,  on  a  level  with  the  great  horn  of  the  hyoid  hone, 
and  passes  between  the  middle  constrictor  of  the  pharynx 
and  the  hyogloaaus  upwards  and  forwards.  It  is  occasion- 
ally accompanied  by  a  small  vein,  but  the  lingual  vein  is 
separated  from  it  by  the  thickness  of  the  hyoglossus  mus- 
cle. Its  one  important  branch,  the  sublingual,  sometimea 
has  its  origin  at  or  near  the  point  where  the  lingual  is 
usually  tied,  and  may  be  mistaken  for  it.  The  artery  may 
be  tied  near  its  origin,  between  the  great  horn  of  the  hyoid 
bone  and  the  posterior  belly  of  the  digastric,  hut  its  depth 
at  this  point,  and  the  presence  of  large  veins,  make  the 
operation  difficult  and  dangerous.  The  place  of  election  is 
in  the  triangle  bounded  posteriorly  by  the  posterior  belly 
of  tiie  digastric,  anteriorly  by  the  posterior  border  of  the 
mylfv-byoid,  and  above  by  the  hypoglossal  nerve.  It  is 
covered  at  this  point  by  the  skin,  platysma,  cervical  aponeu- 
rosiB,  submaxillary  gland,  and  the  hyoglossus  muscle,  the 
fibres  of  which  form  the  floor  of  tlie  triangle  just  described. 

Operation. — Make  a  curved  incision  two  inches  long,  its 
concavity  directed  upwards,  its  centre  one-({uarter  of  an 
inch  above  the  hyoiil  bone  at  a  point  midway  between  the 
median  line  and  the  extremity  of  the  great  horn  (Fig.  43, 
^4).     Divide  the  skin  and  platysma,  pushing  the  super- 
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ficial  veins  aside,  and  then  the  cervical  aponeurosis,  which 
may  be  very  thin.  Raise  the  submaxillary  gland,  find  the 
posterior  belly  of  the  digastric,  its  attachment  to  the  hyoid 
bone,  the  posterior  border  of  the  mylo-hyoid,  and  the  hypo- 
gloasal  nerve  accompanied  by  the  Ungual  vein.     Draw  the 


hyoid  bone  slightly  downward  with  a  blunt  hook  fixed  in 
the  lower  angle  of  the  triangle  bounded  by  these  organs, 
and  then,  pinching  up  the  fibres  of  the  hyogloaaus  with  a 
pair  of  forceps,  divide  them  carefully  along  a  line  parallel 
to  the  nerve,  and  midway  between  it  and  the  bone.  As  the 
cut  fibres  retract,  the  artery  is  disclosed  below  them  ;  sepa- 
rate it  from  its  vein,  if  there  be  oue,  and  pass  the  ligature. 


F  THE  TACIAL  ARTKRY. 


The  facial  artery  crosses  the  inferior  m 
of  the  anterior  edge  of  the  masseter,  froi 


<illa  just  in  front 
which  it  is  sepa- 
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rated  by  the  facial  vein  (Fig.  44).  A  depresaion,  in  which 
it  is  lodged,  can  usually  be  felt  on  the  lower  edge  of  the 
hose.  The  artery  can  be  exposed  by  a  vertical  incision 
along  its  course,  or  by  a  horizontal  one  along  the  lower 
border  of  the  maxilla. 

Operation  (Fig.  43,  ^), — Beginning  at  the  lower  edge 
of  the  maxilla  make  an  incision  one  inch  in  length  along  the 
course  of  the  artery  ;  divide  the  skin,  aubcntaneoua  tissue, 
and  fascia ;  separate  the  artery  from  the  vein  and  pass  the 
needle  between  thera. 

If  the  horiaontal  incision  is  used,  it  should  extend  three- 
([uartors  of  an  inch  on  each  side  of  the  artery,  the  anterior 
edge  of  the  masseter  should  be  rocognizcd,  and  the  vessel 
sought  for  immediately  in  front  of  it. 


LIGATUBK  OF  THE  OCCIPITAL  ARTERY. 

At  the  Mitstoid  Procext. — The  guides  to  the  vessel  are  the 
apex  and  posterior  border  of  the  mastoid  process,  the  digas- 
tric groove  on  its  inner  surface,  and  the  digastric  muscle. 

Operation  (Fig.  43,  6'), — Starting  from  a  point  half 
an  inch  below  and  in  front  of  the  apex  of  the  mastoid  pro- 
cess, carry  the  incision  two  inches  obliquely  backwards  par- 
allel to  the  border  of  this  process.  Diridc  the  skin  and 
enveloping  fascia,  and  then  tlie  stemo-mastoid  and  its  inser- 
tion throughout  the  entire  length  of  the  incision.  Then 
divide  the  splenius  and  its  shining  aponeurosis,  and  feel  for 
the  digastric  groove.  Pinch  up  and  carefully  divide  a  thin 
fascia  which  covers  the  anterior  face  of  the  splenius. 
Staring  from  the  belly  of  the  digastric,  separate  the  cellular 
tissue  in  the  anterior  angle  of  the  wound  with  a  director, 
denude  the  artery  and  tie.  (^O/iciiwd.) 


LIGATURE  OF  THE  TEMPORAL  ARTERY. 

(Fig.  43,  iJ.) — Make  a  transverse  incision  one  inch  long, 
extending  from  the  tragus  of  the  ear  forward  over  the 
zygomatic  arch.  Separate  the  subcutaneous  cellular  tissue, 
which  is  \'f^rj  dense  and  fibrous,  witli  a  director,  and  seek 
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the  artery  imbedded  hi  it  about  a  quarter  of  an  inch  in  front 
of  the  ear.  Press  tbe  vein  backward,  pass  the  needle  from 
behind  forward,  taking  care  not  to  include  in  the  ligature 
the  temporal  branch  of  tbe  auric ulo- temporal  nerve,  which 
is  Bometiines  in  cloae  relations  with  tbe  artery. 


LIOATUEE  OF  TIIK  ABllOMIKAL  AUllTA. 


This  operation  has  been  performed  eight  times,  with  a 
fatal  result  in  each  case.  The  patients  survived  for  periods 
varying  from  a  few  hours  to  ten  days.  The  artery  may  be 
reached  through  the  abdominal  cavity  by  an  incision  in  the 
median  line,  or,  without  dividing  the  peritoneum,  by  an  in- 
cision in  the  flank.  The  objection  to  tbe  former  is  the 
danger  consequent  upon  exposure  of  the  peritoneal  sac  and 
its  contents,  but  tbe  steadily  improving  results  of  ovariot- 
omy show  that  this  is  not  exceptionally  great.  On  the  other 
band,  the  application  of  a  ligature,  even  under  tbe  most 
favorable  circumstances,  after  the  artery  has  been  exposed 
by  the  other  method,  requires  the  utmost  dexterity,  the 
chance  of  exciting  peritonitis  is  great,  and,  finally,  the  pre- 
sence of  the  aneurism  and  the  displacements  and  adhesions 
it  has  caused  may  render  it  impossible  to  reach  the  vessel. 

Operation,  Through  the  Peritojieal  Cavity. — An  in- 
cision in  the  linea  alba,  extending  from  a  point  three 
inches  above  the  umbilicus  to  one  three  inches  below  it,  and 
curving  to  one  side  to  avoid  the  urabilicns.  Divide  the 
peritoneum  upon  a  director,  press  the  intestines  aside,  tear 
through  the  peritoneum  covering  the  aorta  with  the  finger 
nail,  separate  tbe  nerves  from  ita  anterior  surface,  and  pass 
the  ligature  from  the  outer  side.  Cut  both  ends  short,  and 
cloae  tbe  external  wound  as  in  ovariotomy. 
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Atmtomy  of  the  Common,  Internal,  and  External  Iliao 
Arterie». — The  aorta  bifurcates  usually  on  the  left  side  of 
the  fourth  lumbar  vertebra,  and  the  direction  of  the  com- 
mon and  external  iliacs  is  represented  hy  i\  line  drawn  from 


trOAlnRE   OF   THE   COMMON   ILIAC.  7»'1 

a  point  an  inch  above  tlie  umbilicus  to  one-half  an  inch  ex-  I 
terual  to  the  centre  of  Foupart's  ligatnent.  The  common  I 
iliac  is  usnally  two  inches  long,  and  bifurcates  at  the  sacro-  I 
iliac  synchondrosis,  but  it  must  be  remembered  that  this  j 
bifurcation  may  take  place  at  any  point  between  one  and  a  1 
half  and  three  or  even  four  inches  from  the  origin  of  the  j 
artery.     The  common  iliac  gives  off  no  branches.  1 

Tlie  external  iliac  nms  downwards  and  outwards  along  I 
the  brim  of  the  pelvis  from  the  bifurcation  to  a  point  under 
Poupart's  ligament  midway  between  the  anterior  superior 
spine  of  the  ilium  and  the  symphysis  pubis.  Its  two  ' 
branches,  the  epigastric  and  cii-cnmflex  ilii,  are  given  off  J 
nearly  opposite  each  other,  a  short  distance  above  Poupart's  I 
ligament,  sometimes  much  higher,  I 

The  internal  iliac  runs  downwards  and  backwards  into   j 
the  pelvis  for  one  and  a  half  inch,  dividing  at  the  upper   I 
border  of  the  great  sacro-sciatic  foramen  into  two  large    I 
trunks.     The  ureter  crosses  the  vessels  at  or  just  below  the   | 
bifurcation  of  the  common  iliac,  the  vas  deferens  two  and  a   j 
half  or  three  inches  lower.     Both  are  more  closely  adherent 
to  the  peritoneum  than  to  the  arteries.     The  iliac  veins  lie 
upon  tlie  inner  side  and  posterior  to  the  arteries ;  both  pass 
behind  the  right  common  iliac,  the  right  vein  at  its  bifurca- 
tion, the  left  vein  much  higher  up.     The  spermatic  vessels 
.    and  genito-crural  nerve  lie  in  front  of  the  external  iliac  at 
the  lower  part  of  its  course,  and  the  circumflex  iliac  vein 
crosses  it  at  the  same  place. 

The  abdominal  wall  at  tiie  point  where  the  incisions  are 
made  is  composed  of  the  following  layers  in  the  order 
named:  skin,  subcutaneous  cellular  tissue,  fascia,  external 
oblirjue  or  its  aponeurosis,  internal  oblique,  trans versalis, 
and  transversalis  fascia. 

Operation. — Beginning  at  a  point  a  finger's  breadth 
above  Poupart's  ligament  and  just  outside  of  the  external 
iliac  artery,  make  an  incision  four,  five,  or  six  inches  in 
length,  according  to  the  tliickness  of  the  abdominal  wall, 
parallel  at  first  to  Foupart's  ligament,  and  curving  upwards 
after  passing  the  anterior  superior  spine  of  the  ilium  (Fig. 
4I>).  Divide  the  skin,  subcutaneous  tissue,  and  fascia, 
exposing  the  aponetirosis  of  the  external  oblimic :  divide  the 
latter  upon  a  director  throughont  tlie  wJiolo  extent  of  the 
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incision,  and  tlien  divide  tlie  fibres  of  the  internal  oblique 
and  transversalia  in  the  same  manner,  or  hy  pinching  thera 
up  vfith  the  forceps  and  cuttiuj^  carefully  with  repeated 
Blight  touches  of  the  knife,  until  the  fascia  trans versalis, 


which  varies  much  in  density,  is  exposed.  Raise  the  fascia 
at  the  lower  angle  of  the  wound,  wbero  it  is  most  dense, 
with  forceps,  and  make  a  hole  in  it  largo  enough  to  admit 
the  finger.  Pass  the  forefinger  through  this  hole,  press 
back  the  peritoneiun  with  it,  and  enlarge  the  hole  upwards 
in  the  line  and  to  the  full  extent  of  the  incision,  the  finger 
being  kept  between  the  peritoneum  and  the  knife. 

The  peritoneum  is  now  raised  from  the  psoas  and  iliacoa 
muscles  and  drawn  upwards  and  inwanls  by  an  assistant, 
while  the  operator  seeks  for  the  external  iliac  and  passes 
the  forefinger  of  his  left  band  along  it  to  the  common  iliac, 
the  thighs  being  flexed  ta  relax  the  abdominal  walls.  As 
it  is  seldom  that  a  good  view  of  the  artery  can  he  obtained, 
the  finger  must  be  kept  upon  it,  and  the  loose  cellular  tissue 
in  which  it  is  imbedded  very  gently  separated  with  the 
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point  of  a  director  or  the  finger  niiil.  When  the  artery 
baa  been  properly  cleaned,  pass  the  needle  from  within 
outwards. 


LIGATURE  OF  TUE  INTEKNAL  ILIAO. 

Tt3  accompanying  vein  lies  behind  and  on  the  inner  side. 

OprrcUion. — Same  aa  for  ligature  of  the  common  iliac. 
After  th6  peritoneum  has  been  lifted  up,  the  finger  ia  passed 
along  the  external  iliac  to  the  bifurcation,  and  then  down- 
wards for  lialf  an  inch  along  the  internal  iliac.  The  vein 
being  carefully  protected,  the  artery  is  bared,  and  the  liga- 
ture passed  from  within  outwanls. 

Ligature  of  the  internal  iliac  lias  been  seldom  employed, 
except  for  traumatic  gluteal  aneurism,  aud  in  these  cases, 
as  Professor  Van  Buren'  has  pointed  out,  the  treatment 
should  be  to  cut  down  upon  the  sac,  and  tie  both  ends  of  the 
artery,  hemorrhage  being  controlled  by  digital  pressure 
made  upon  tlie  internal  iliac  from  within  the  rectum. 


LIGATURE  OF  THE 

Various  cutaneous  incisions  have  been  recommended  for 
this  operation.  Sir  Astley  Cooper's  extended  from  the 
external  abdominal  ring  to  within  a  short  distance  of  the 
superior  spine  of  the  ilium;  the  objections  to  it  are  that  it  ( 
involves  tlie  division  of  the  superficial  epigastric,  and,  per- 
ba{8,  of  the  internal  epigastric  also,  and  that  the  ligature 
can  be  applied  only  to  the  lower  part  of  the  artery.  Aber- 
netliy's  extended  outward  from  the  internal  inguinal  ring 
parallel  to  Poupart's  ligament ;  by  it  the  vessel  is  reached 
at  a  greater  depth,  but  it  has  the  great  advantage  of  allow- 
ing extension,  so  that  if  it  should  prove  necessary  the  liga- 
ture may  be  applied  even  to  the  common  iliac.  By  curving 
the  outer  portion  of  the  incision  upwards  away  from  the 
sapenor  spine  of  the  ilium,  the  main  branches  of  the  cir- 
cumflex illi  may  be  avoided. 


'  Report  on  ADCUriam ; 
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Operation, — ^Beginning  over  the  outer  side  of  the  artery 
a  finger's  breadth  above  Poupart's  ligament,  make  an  in- 
cision three  or  four  inches  in  length,  at  first  parallel  with 
Poupart's  ligament,  and  then  curving  upwards  (Fig.  45). 
Carry  this  incision  through  the  abdominal  wall,  and  raise 
the  peritoneum  from  the  surface  of  the  iliacus  and  psoas 
muscles  in  the  same  manner  as  for  ligature  of  the  common 
iliac.  Flex  the  thighs  so  as  to  relax  the  abdominal  muscles, 
and,  while  an  assistant  draws  the  peritoneum  and  the  con- 
tained intestines  upwards  and  inwards,  seek  the  artery  upon 
the  inner  border  of  the  psoas.  Clean  it  with  a  director  or 
pair  of  forceps,  and  pass  the  needle  from  within  outwards. 


LIGATURE  OF  THE  GLUTEAL,  SCIATIC,  AND  INTERNAL  PUDIC 

ARTERIES. 


The  proper  treatment  of  injury  to  either  of  these  arteries 
is  to  enlarge  the  wound  and  tie  both  ends  of  the  divided 

Fig.  46. 


X- 
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Ligature  of:  A.  Gluteal  artery.    B.  Sciatic  and  internal  pudic. 

vessel,  but  it  may  happen  that  this  would  be  impossible,  and 
that  ligature  in  continuity  is  required.     The  necessary  in- 
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cisions  are  those  sliown  in  Fig.  46.  After  diviaion  of  the 
skin  and  fascia,  the  fibres  of  the  glutsKua  maximus  are  sepa- 
rated, and  held  apart  with  long  retractors,  the  deep  fascia 
torn  Uirough,  and  the  artery  sought  for. 

The  gluteal  artery  is  to  be  sought  for  above  the  J)yri- 
formis  muscle  at  the  upper  border  of  the  great  sacro-sciatic 
notch,  where  it  can  be  felt  near  a  small  bony  tubercle.  It 
is  coTered  by  many  large  veins,  which  retjuire  very  careful 
handling.  Tbe  ligature  should  be  applied  as  close  to  the 
notah  as  possible. 

The  xtnaiic  and  interval  puiiir  arteries  leave  the  great 
sciatic  notch  at  the  lower  edge  of  the  pyriibrmia ;  the  former 
divides  almost  immediately,  the  latter  re-enters  the  pelvis 
through  the  lesser  sacro-sciatic  notch,  lying  on  the  inner 
side  of  the  sciatic  artery  during  its  passage  over  tlie  spine 
of  the  iscluum. 


LIUATCRE  OF  TUE  FEMORAL  ARTERV. 

Anatmnp.—The  femoral  artery  is  the  continuation  of  the 
external  iliac,  and  c^ctends  in  a  straight  line  from  a  point 
midway  between  the  anterior  superior  spine  of  the  ilium, 
and  the  symphysis  pubis  to  the  ring  in  the  tendon  of  the 
adductor  magnus  about  four  finger-breadths  above  the  tuber- 
cle of  insertion  of  that  muscle  on  the  upper  portion  of  the 
inner  condyle  of  the  femur.  In  the  first  one  or  two  inches 
of  its  course  it  gives  ofi^  the  superficial  external  pudie,  epi- 
gastric, and  circumflex  ilii,  and  the  much  larger  and  more 
important  profunda  arteries.  The  anastomotica  magna  arises 
near  its  lower  end.  The  artery  is  accompanied  throughout 
by  the  femoral  vein,  which,  at  first,  lies  upon  the  inner  side, 
and  then  becomes  posterior.  They  are  separated  at  first 
by  a  distinct  septum,  which  disappears  in  the  lower  third. 
'Hie  anterior  crural  nerve  emerges  from  below  Poupart's 
ligament,  about  half  an  inch  external  to  the  artery;  it 
divides  up  rapidly,  and  one  of  its  branches,  the  interna!  or 
long  saphenous,  enters  the  sheath  of  the  vessels  three  or 
four  inches  below  the  groin,  and  leaves  it  again  after  the 
artery  has  entered  Hunter's  canal ;  this  name  being  given 
to  the  condensed  sheath  for  a  short  distance  abovt 
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low  the  point  where  it  passes  througli  the  tendon  of  the 
adductor  magnus.  The  artery  passes  under  the  sartoriuB 
at  about  the  junction  of  its  upper  and  middle  thirds. 

Ligature  of  the  femoral  above  the  origin  of  the  profunda 
has  proved  unsatiafactory,  ami  has  been  generally  aban- 
doned for  that  of  the  external  iliac.  The  artery  may  be 
tied  at  any  part  of  its  course,  but  the  point  generally  chosen 
is  at  the  apex  of  Scarpa's  triangle,  next  to  that  in  the  mid- 
dle of  the  thigh,  and,  lastly,  in  Hunter's  canal. 

Operatio7i.  A.  At  the  Apex  nf  Scarpa's  Triangle  (Figs. 
4o  and  -il)  — Make  an  mciaion  three  or  four  inches  long, 

F.g   47 


the  centre  of  which  shall  be  a  little  above  the  point  where 
the  inner  border  of  the  aartorius  croaaea  a  line  drawn  from 
the  middle  of  Poupart'a  ligament  to  the  inner  tuberosity  of 
the  femur.  The  internal  saphena  vein  should  be  out  of 
danger  on  the  inner  aide  of  the  incision.  Divide  the  skin, 
subcutaneous  tissue,  and  the  fascia  lata,  expoaing  the  fibrea 
of  the  aartoriua,  which  may  be  recognized  by  their  direction 
downwarda  and  inwarda,  those  of  the  adductors,  on  the  con- 
trary, being  downwarda  and  outwards.  The  limb  should 
now  be  slightly  flexed,  the  vessels  recognized  by  the  touch 
at  the  inner  border  of  the  aartoriua,  thia  muscle  drawn  outr 
warda,  and  the  aheath  of  the  veaaela  pinched  up  with  forceps 
on  the  outer  side  (the  vein  lying  on  the  inner)  and  opened. 
Bell  recommends  that  one  edge  of  the  incision  in  the  aheath 
should  be  grasped  with  a  pair  of  spring  forcepa  and  confided 
to  an  assistant,  while  the  operator  himself  holds  the  other, 
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and  carefully  tlenudoa  the  artery  ivitli  a  sliarp  knife  I 
very  limited  osleiit.     He  thinks  the  danger  of  injury  to 

vein  less  than  that  of  failure  in  consc([ucnce  of  the  rupture  i 

of  toomany  of  the  vasa  vasonim.    The  ucedle  is  thon  passed  I 

from  within  outwards.  I 

B.  In  the  Middle  of  the  Thigh.— Here  the  vessel  lies  J 
underneath  the  sartoriua  which  overlaps  it  on  both  sides. 
The  ineisiou  is  made  in  the  line  above  mentioned,  its  centre  I 
being  a  little  above  the  middle  of  the  thigh  ;  the  sartoriua  1 
is  exposed  and  di-awn  outwards  after  the  leg  has  been 
further  flexed.  The  vessel  is  then  sought  for,  exposed,  and  I 
tied  aa  before. 

C.  In  Sunter^s  Canal. — Abduct  and  fles  the  thigh,  a 
rotate  it  outwards  so  as  to  make  the  adductors  tense ;  feel  1 
for  the  tendon  of  the  adductor  magnus  and  make  an  incisioa  I 
three  or  four  inches  long,  the  centre  of  which  is  at  the  f 
junction  of  the  lower  and  middle  thii-ds  of  the  thigh,  in  the  I 
direction  of  the  tendon,  which  is  that  of  a  lino  drawn  from  ' 
the  spine  of  the  pubis  to  the  tubercle  on  the  inner  tuberoaity  J 
of  the  femur.  Divide  the  skin  and  subcutaneous  tissue  i 
carefully  so  as  not  to  wouud  the  internal  saphena  vein,  and  i 
then  the  aponeurosis  upon  a  director.  Recognize  the  fibres  i 
of  the  aartorius  and  of  the  vastus  inteniua  which  are  at  I 
right  angles  with  one  another,  and  by  pressing  the  former  I 
inwards  or  the  latter  outwards  the  tendon  of  the  adductor  j 
and  the  curved  glistening  fibres  arching  from  it  to  the  vastus  [ 
intemus  are  exposed  If  the  saphenous  nerve  is  now  e 
countered  it  should  he  traced  upward,  a  director  passed  into  ' 
the  orifice  through  which  it  emerges,  and  the  aponeurosis  ' 
divided  upwards ;  if  the  nerve  is  not  seen  it  should  not  be  I 
sought  for,  but  the  aponeurosis  should  be  pinched  up  and  ' 
divided  close  to  the  tendon  of  the  adductor.  The  sheath  of  | 
the  vessels  is  now  opened,  and  the  artery  aepanited  from  i 
the  oloaely  adherent  vein.  The  needle  should  he  passed 
from  within  outwards- 
Some  surgeons  prefer  to  make  the  first  ineiaion  in  the 

Bireciion  of  the  artery  rather  than  in  that  of  the  tendon. 
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This  is  an  operation  which  is  required  only  in  the  rare 
cases  of  rupture  of  the  artery  when  an  attempt  is  to  be 
made  to  save  the  limb.  The  artery  lies  very  deep  between 
the  condyles  of  the  femur,  imbedded  in  fat,  and  directly 
covered  by  the  vein,  the  walla  of  which  are  thick  and  stiif 
like  thoae  of  an  artery.  The  short  aaphenavein  perforates 
the  fasoianear  the  centre  of  the  popliteal  space,  and  empties 
into  the  main  trunk. 

Operation. — Make  an  incision  three  or  four  inches  long 
in  the  vertical  diameter  of  the  popliteal  space,  the  centre  of 
which  shall  correspond  to  the  point  at  which  the  ligature  is 
to  he  placed.  Divide  the  skin  and  cellular  tissue,  taking 
care  not  to  injure  the  saphena  vein,  and  then  the  aponeu- 
rosis to  the  full  extent  of  the  cutaneous  incision.  Flex  the 
leg,  have  the  sides  of  the  wound  drawn  widely  apart,  and 
work  down  through  the  fat  and  lymphatic  glands  to  the 
artery,  leaving  first  the  nerve  and  then  the  vein  upon  the 
outer  side.  Protecting  the  vein  with  one  finger,  denude 
the  artery  and  pass  the  needle  from  without  inwards. 

Jobert  (de  Lamballe)  reached  the  popliteal  artery  in  the 
upper  part  of  its  course  by  an  incision  on  the  inner  aspect 
of  the  leg,  passing  between  the  tendon  of  the  adductor 
magnua  on  one  aide,  and  the  sartoriua,  semi-membranoaus, 
and  aemi-tendinosus  on  the  other.  The  artery  is  found 
lying  close  to  tlie  femur. 


LIGATUKE  OF  HIE 

Anatomt/. — ^After  perforating  the  interosseous  membrane 
at  the  upper  part  of  the  leg,  the  anterior  tibial  runs  in  a 
direction  which  ia  that  of  a  line  drawn  upon  the  anterior 
aspect  of  the  leg  from  the  upper  tibio-fibular  articulation 
to  a  point  midway  between  the  malleoli.  It  lies  at  first 
between  the  belly  of  the  tibialis  anticus  and  that  of  the 
extensor  communis  digitorura  upon  the  interosseous  mem- 
brane, afterwards  between  the  tibialis  anticus  and  the 
extensor  proprius  pollicis.  or  their  tendons  upon  the  tibia. 
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It  ia  accompanied  by  two  veins  and  the  anterior  tibial  nerve  I 
which  lies  first  upon  the  outer  side  and  tlien  crosses  in  fi-ont  I 
to  the  inner  side.    It  may  be  tied  at  any  point  iti  its  course,  r 


Operafio7i. — Make  in  the  above-mentioned  line  a 
tJie  length  of  which  will  vary  according  to  the  depth  at  which 
the  artery  ia  placed.  Divide  the  skin  and  cellular  tisane, 
lay  bare  the  fascia,  and  divide  it  along  the  first  muscular 
interstice,  which  shows  as  a  white  line  under  it:  make  also  . 
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a  transverse  incision  throu-^h  tlie  fascia  from  the  middle  of 
the  loii/itiiflinal  one  to  the  crest  of  the  tibia,  bo  as  to  give 
more  room  Hex  the  foot  upon  the  leg,  separate  the 
muacles  from  below  upwards  with  the  6nger,  draw  them 
apart  with  retrautora,  isolate  the 
^'8  *^  artery  without  raising  it,  and  pass 

the  needle  from  the  aide  of  the 
'i  ,0^         I         nerve. 
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This  artery  is  the  continuation 
of  the  anterior  tibial,  and  passes 

through  the  posterior  end  of  the 
first  metatarsal  space  to  the  plantar 
aspect  of  the  foot.  It  lies  on  the 
outer  side  of  the  tendon  of  the 
extensor  proprins  poUicis,  and  is 
crossed  in  its  lower  portion  by  the 
inner  tendon  of  the  extensor  brevis. 
It  is  covered  by  the  skin,  superfi- 
cial fascia,  the  ed;;e  of  the  extensor 
brevis  or  ite  tendon,  and  a  deep 
...       , .,  .    ,„,  ,     fascia.     Its  direction  is  that  of  a 

Li;i«turo  of  lUo  unlor.or  tlbUl        ,,  ,  -  ■    .  ■  1 

fttterj.  line  drawn  trom  a  point  midway 

between  the  malleoli  to  the  pos- 
terior end  of  the  1st  metatarsal  apace.  The  incision  should 
be  in  this  line,  and  the  tendon  of  the  extensor  propriua  pol- 
licis  should  be  left  on  the  inner  side.  ' 
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.pO^J 


The  posterior  tibial  artery  in  its  upper  and  middle  por- 
tions lies  upon  the  tibialis  [losticus  aud  the  iloxor  communis 
digitonim,  and  is  covered  by  the  aoleua,  from  which  it  is 
separated  by  the  deep  fascia.  Near  the  ankle  it  is  covered 
only  by  the  integument  and  fascia.  In  its  upper  portion 
it  can  he  reached  by  two  routes:  1,  the  one  employed  by 
Guthrie,  and  apjirovcd  of  by  Spcnce  and  Holmes,  through 
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the  middle  of  tlie  calf ;  2,  tho  one  in  more  common 
from  the  iuner  aide  of  tho  calf. 

Operation.  (^Chithrie). — Beginning  at  the  lower  angle 
the  popliteal  space,  make  an  incision  six  inches  in  length 
directly  downwards,  avoiding  as  far  as  possible  the  super- 
ficial veins,  carry  this  incision 
through  the  soleua,  divide  the  Fig  50 

deep  fascia,  separate  the  ar- 
tery from  the  vein  and  nerve, 
which  are  superficial  to  it,  a;id 
pass  the  needle  from  their 
side. 

Lateral  il/cC/iod.  — Begin- 
ning in  the  middle  of  the  up- 
per third  of  the  leg,  make  an 
incision  from  four  to  6ve 
inches  long,  parallel  to  and 
half  an  inch  behind  the  inner 
border  of  the  tibia.'  Carry  the 
incision  down  to  the  fascia, 
leaving  the  external  aaphena 
on  the  tibial  side  ;  divide  the 
fascia,  draw  the  gastrocnemius 
backwards,  and  separate  the 
Bolens  at  its  attachment  to  the 
tibia,  leaving  the  deep  fascia 
attached  to  the  bone.  Raise 
the  heel  and  ilex  the  leg  upon 
the  thigh,  draw  back  the  calf, 
enlarge  the  incision  if  neces- 
eary,  seek  the  artery  and  tear 
carefully  through  the  deep 
fascia  over  it ;  isolate  the 
artery,  leaving  the  nerve  on 
the  outer  side,  and  pass  the 
needle  between,  Tillaux'  has 
proposed  a  modification.  Instead  of  detaching  the  soleus 
from  the  tibia,  he  passes  between  it  and  the  gastrocnemius, 
and  then  divides  the  former  muscle  longitudinally  over  the 

'  Anatomic  topi>jinip!iii|Ui.',  riiris,  IS77,  [i. 


mon  use,    ^^H 
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course  of  the  artery.  If  this  incision  does  not  at  once 
expose  the  artery,  the  vessel  must  be  sought  for  on  one  side 
or  the  other  by  pressing  back  the  sides  of  the  incision. 

The  centre  of  the  soleus  is  occupied  by  an  intra-muscular 
septum  parallel  to  the  deep  fascia,  and  sometimes  so  stout 
as  to  be  mistaken  for  it.  Close  attention  is  required  for  the 
avoidance  of  this  error. 

In  the  Lower  Third  and  Behind  the  Ankle. — The  artery 
lies  midway  between  the  tendo  Achillis  and  the  inner  edge 
of  the  tibia  or  the  malleolus,  and  is  covered  by  the  super- 
ficial and  deep  fasciae,  the  latter  of  which  forms  the  annular 
ligament  at  the  ankle. 

Operation. — ^Midway  between  the  tendo  Achillis  and  in- 
ner edge  of  the  tibia,  or  a  finger's  breadth  behind  the  latter, 
make  an  incision  three  inches  long  parallel  to  the  tibia,  if 
the  ligature  is  to  be  placed  above  the  ankle,  or  a  curved 
line  parallel  to  the  posterior  border  of  the  malleolus,  if  it  is 
to  be  placed  behind  the  ankle.  Seek  the  bundle  of  vessels, 
tear  through  the  deep  fascia  covering  them,  taking  great 
care  not  to  open  the  tendinous  sheaths  which  lie  in  front, 
and  pass  the  needle  from  without  inwards. 


PART  III. 
AJIPUTATIONS. 


Aj*putati0N8  may  be  in  continuity  (through  the  feoDe), 
or  in  contiguity  (through  a  Joint)  ;  to  the  latter  the  term 
diaartitrulaticni  is  usually  applied.  The  methoda  of  opera- 
tion are  classified  as  circular,  oval,  and  flap,  and  the  choice 
of  a  method  is  determined  by  the  disposition  of  the  soft 
parts  about  the  hone,  the  facility  with  which  the  joint  caa 
be  opened  in  a  disarticulation,  the  form  of  the  resulting 
stump,  and  the  position  of  the  cicatrix.  The  comparative 
merits  of  these  methods  and  their  various  modifications 
will  be  discussed  in  connection  with  the  different  operations. 
They  may  be  essentially  modified  by  accidental  circum- 
stances, and  the  necessity  which  sometimes  arises,  as  in 
eases  of  injury,  of  fashioning  the  flap  from  such  tissues  as 
arc  available. 

CIRCULAR  METHOD. 

1st  Time. — The  cutaneous  incision  should  be  made  at  a 
distance  below  the  point  where  the  bone  is  to  be  divided 
equal  to  two-thirds  of  the  diameter  of  the  limb  at  that  point. 
While  an  assistant  draws  the  skin  firmly  and  evenly  to- 
wards the  root  of  the  limb,  the  operator  passes  his  hand 
below  and  beyond  it,  and  places  the  heel  of  the  knife  upon 
ita  upper  surface,  its  point  directed  towards  his  own  shoulder. 
He  then  sweeps  the  knife  entirely  around  the  limb,  divid- 
ing the  akin  and  subcutaneous  cellular  tissue,  down  to  the 
enveloping  fascia,  and  terminating  the  incision  at  the  point 
where  it  began. 

2d  Time. — 3.  The  akin  and  cellular  tissue  are  retracted 
and  the  muscles  divided  in  succession,  the  deeper  ones 
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higher  levels,  so  that  the  surface  of  section  forms  a  cone, 
the  apex  of  which  is  directoii  upwiirds.  The  muscles  whose 
origins  are  mnat  distant  unist  he  cut  long  to  allow  for  their 
greater  retraction. 

h.  (^Alamon'i  method'). — The  point  of  the  ktiife  is  passed 
obliquely  down  from  the  edge  of  the  skin  to  the  bone  at 
the  point  where  it  is  to  he  divided,  and  carried  around  the 
limb,  alwaya  at  the  same  ani^le  with  the  bone,  so  aa  to  form 
the  muscular  cone  by  a  single  incision. 

c.  (^Cutaneous  sfcere).— The  skin  and  cellular  tissue  are 
separated  cleanly  from  the  deep  fascia  and  turned  back 
over  the  limb,  the  raw  surface  outward.  The  sleeve  thus 
formed  is  lengthened  by  drawing  it  up  and  dividing  its  at^ 
tachments  to  the  fascia,  care  being  taken  to  include  all  the 
subcutaneous  cellular  tisane  in  it,  until  the  dissection  has 
nearly  reached  the  height  at  which  the  bone  is  to  be  divided. 
The  fascia  and  muscles  are  then  cut  through  to  the  bono 
transversely  with  a  single  sweep  of  the  knife,  held  as  for 
making  the  cutaneous  incision. 

3d  TfXE.Sivimon  of  the  hone.  The  soft  parts  being 
drawn  up  and  protected  by  a  piece  of  leather  or  a  cotton 
band  four  inches  wide  and  two  feet  long,  split  for  half  its 
length  so  as  to  pass  on  each  side  of  the  bone  (called  the 
retractor'),  and  the  periosteum  having  been  divided  circu- 
larly with  the  knife  along  the  line  to  he  traversed  by  the 
saw,  the  operator  plaeea  the  heel  of  the  saw  upon  the  bone, 
steadies  its  edge  with  the  thumb-nail  of  bis  left  band,  and 
draws  it  slowly  towards  himself,  cutting  a  deep  grove  in 
the  bone ;  he  then  completes  the  division  with  a  few  rapid 
movementfi  of  the  instrument,  while  the  limb  is  firmly  held 
by  two  assistants,  so  aa  to  prevent  binding  of  the  saw  or 
aplintering  of  the  bone.  The  peritoneum  may  first  be  dis- 
sected up  for  a  quarter  of  an  inch,  so  as  to  form  a  sort  of 
curtain  to  overhang  the  end  of  the  bone. 

If  there  are  two  bones  the  retractor  should  bo  split  into 
three  instead  of  two  parts,  and  the  central  one  passed  be- 
tween the  bonea.  The  saw  should  be  first  applied  to  the 
larger  bone  and,  after  cutting  a  deep  groo\e  m  it,  should  he 


inclined  backwards  or  forwards,  so  as  to  entirely  divide  the 
second  before  completing  the  division  of  the  firnt. 


OVAL  MKTIfOD. 


A  scalpel  is  used  insteail  of  the  amputating  knife  ;  the 
incision  is  commenced  at  the  level  at  which  the  bone 
be  divided,  ia  carried  downwanis  on  one  side,  across  the 
hack  of  the  limb,  and  upwards  on  the  opposite  siile  to  the 
point  at  which  it  began.  The  details  will  be  given  in  con- 
nection with  certain  disarticulations  to  which  this  method  is 
especially  applicable. 


FLAP  METHOD. 

The  flaps  may  he  single  or  double,  antero-posterior,  bila-- 
teral,  long  rectangular  (Teale"),  or  skin  flaps  with  circular 
division  of  the  muscles  (modified  flap  operation).  They 
may  be  made  by  transfixion  or  from  without  inwards.  In 
making  a  flap  by  transfixion  it  is  well  to  first  mark  its  out- 
line by  an  incision  through  the  skin  and  cellular  tissue  with 
a  scalpel,  as  otherwise  there  is  danger  of  making  its  point 
too  narrow  or  its  edges  jagged.  The  point  of  the  ampu- 
tating knife  is  tiicn  entered  at  the  nearest  angle  of  the  in- 
cision and  passed  through  to  the  other,  hugging  the  bone  on 
its  way,  and  the  cut  made  steadily  downwards  and  out- 
wards, with  sawing  movements  of  the  knife.  It  is  then 
re-entered  and  brought  out  at  the  same  points,  but  passing 
on  the  opposite  side  of  the  bone,  and  the  second  flap  cut  in 
the  sttme  manner  as  the  first.  The  fibres  on  each  side  of 
the  bone  which  have  escaped  are  then  divided,  tho  retractor 
applied,  and  the  bone  sawed  through  as  above. 

In  cutting  a  flap  from  without  inwards  the  scalpel  must 
be  entered  at  one  of  the  angles  of  the  base  of  the  proposed 
flap,  cariied  along  a  curved  line  down  to  the  apex  of  the 
flap,  and  thence  up  to  the  other  angle  of  the  base.  The 
presence  of  a  tumor,  or  injury  to,  or  disease  of,  the  soft 
parts  may  render  it  necessary  to  modify  the  shape  of  t" 
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flap  or  varj  the  ol)lir|iiity  of  the  incision,  so  as  not  to  in- 
clude any  unfit  tissue  in  the  former. 

Modified  Flap. — ^In  the  modified  flap  operation  the  flaps 
include  only  the  akin  and  subcutaneous  cellular  tissue  dis- 
sected off  from  tiie  deep  fascia ;  the  rauaclea  are  divided 
transversely  by  a  sweep  of  the  knife  at  the  base  of  the  flap, 
the  retractor  applied,  and  the  bone  cleaned  and  divided  a 
little  higher  up. 


—In  the  method  to  which  Mr.  Teale's 
I  very  long  rectangular  anterior  flap, 


Trafe's  Meflwd.- 
name  has  beer 

comprising  half  the  circumference  of  the  limb  and  all  the 
tissues  down  to  the  bone,  is  made  and  doubled  back  upon 
itself,  thus  furnishing  a  thick  pad  for  the  bone  and  a  poste- 
rior cicatrix.  The  method  of  operating  is  as  follows :  (Fig. 
64,  fi)  A  rectangular  anterior  flap  (posterior  in  the  fore- 
arm), equal  in  length  and  breadth  to  half  the  circumference 
of  the  limb  at  the  base  of  the  flap,  is  marked  out  by  one 
transverse  and  two  parallel  longitudinal  incisions,  the  latter 
involving  only  the  skin,  the  former  being  carried  down  to 
the  bone.  The  longitudinal  incisions  should  he  so  placed 
that  the  principal  vessels  and  nerves  will  not  be  included  in 
this  flap,  but  in  the  posterior  one,  which  is  also  bounded  by 
a  transverse  incision  carried  down  to  the  bone,  and  is  only 
one-fourth  as  long  as  the  anterior  one.  The  two  flaps  are 
now  in  turn  dissected  up  close  to  the  bone,  and  the  saw  ap- 
plied at  their  base.  After  the  vea,?els  have  been  secured 
the  long  flap  is  doubled  back  upon  itself,  and  its  square  end 
fastened  to  that  of  the  other  with  sutures ;  two  or  three 
points  of  suture  are  also  required  to  keep  the  sides  of  the 
short  flap  and  of  the  reversed  portion  of  the  long  flap  in 
contact  with  the  rest  of  the  latter. 

It  is  found  that  by  retraction  of  the  short  posterior  flap 
the  cicatrix  is  drawn  up  behind  and  out  of  the  way  of  the 
bone,  and  that  a  soft  mass  without  any  large  vessels  or 
nerves  is  the  result  of  the  partial  atrophy  of  the  long  flap, 
and  forms  an  excellent,  non-sensitive  stump.  The  principal 
objection  to  this  method,  and  one  which  greatly  restricts  its 
applicability,  is  the  great  length  of  the  anterior  flap,  which 
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can  be  obtaioed  in  many  cases  only  hy  dividing  the  bone 
much  higher  up  than  would  otherwise  bo  necesaary. 

Long  Anteriur  Flap. — An  anterior  flap,  its  length  some- 
what greater  than  the  antero-poatcrior  diameter  of  the  limb 
at  its  base,  is  cut  by  transfixion,  or  from  without  inwards ; 
the  posterior  muscles  and  segment  of  skin  are  cut  straight 
across  a  little  below  the  point  of  division  of  the  bone,  and 
the  anterior  flap  brought  down  to  cover  their  cut  surface. 
This  method  furnishes  a  good  covering  for  the  bone,  free 
drainage  for  the  secretions  of  the  wound,  and  a  well-placed 
cicatrix. 

In  every  amputation  it  is  well  to  dissect  out  the  main 
nerve  tnmks,  and  cut  them  off  high  up  between  the  muscles, 
so  that  their  ends  may  not  become  imbedded  in  the  cicatrix 
or  involved  in  the  suppuration. 

The  choice  of  one  or  another  method  will  often  be  deter- 
mined by  the  anatomical  and  pathological  ctrcumistances  of 
the  case.  When  any  one  may  he  used,  the  preference  is 
uBually  given  now  to  the  modified  and  to  the  long  anterior 
flap  operations. 


AMPtiTATION  OF  THE  FINGERS. 

Phalanjjes. — When  the   injury  or  disease  is  limited  to 
one  or  two  fingers,  and  is  of  such  a  nature  that  the  member 
will  be  useless  if  preserved,  the  affected  phalanx  or  finger 
should  be  removed  without  hesitation  ;  but  usually  it  is  de- 
BJrable  to  save  as  much  as  possible  of  the  parts,  and  there- 
fore whenever  a  choice  can  be  made  amputation  in  continuity 
ia  to  be  preferred  to  disarticulation  higher  up.     The  inci- 
sions should  be  so  arranged  that  the  cicatrix  will  not  lie  upon 
the  palmar  surface,  and  for  this,  as  well  as  for  anatomical  ■ 
reasons,  the  principal  Sap  should  be  taken  from  the  fiexor  I 
aspect.     No  special  directions  are  recpiired  for  amputation  .J 
or  disarticulation  of  the  middle  and  distal  phalanges.     For  J 
amputation  through  the  shaft  the  incision  may  be  circulair| 
with  a  longitudinal  addition  one-third  of  an  inch  long  ( 
each  side,  or  the  single  anterior  flap  by  transfixion  may  be  ' 
used.     In  disarticulation  it  is  beat  to  enter  the  joint  from 
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the  dorsal  aide  with  a  narrow-bladed  knife,  and  cut  the 
anterior  flap  by  carrying  the  knife  through  the  joint  and 
then  fonvarda,  hugging  the  bone. 

It  must  be  remembered  that  the  folds  on  the  palmar  sur- 
face of  a  finger  do  not  correspond  exactly  to  the  joints  ;  the 
first  being  half  an  inch  beyond,  the  middle  one  a  line  above, 
and  the  distal  one  a  (juartcr  of  an  inch  above  the  articular 
surfaces,  and  also  that  the  prominence  of  a  knuckle  when 
the  finger  is  flexed  is  formed  entirely  by  the  head  of  the 
proximal  and  not  by  the  base  of  the  distal  phalanx.  When 
the  tissues  have  not  become  thickened  and  infiltrated,  the 
articular  depressions  can  also  be  felt  upon  the  sides, 

Amputation  through  the  Metacarpo-phaJangeal  Articula- 
tion.— The  articular  depression  can  be  found  very  easily  by 
passing  the  thumb  and  forefinger  along  the  sides  of  the 
finger,  especially  if  the  latter  be  at  the  same  time  drawn 
forcibly  away  from  its  metacarpal  bone. 

The  incision  should  be  commenced  over  the  dorsum  of 
the  metacarpal  bone  a  quarter  of  an  inch  above  the  articu- 
lation, carried  through  the  interdigital  web,  and  then  back 
on  the  palmar  face  to  a  point  a  quarter  of  an  inch  above  the 
flexor  fold  (Fig.  51,  C'~)  ;  a  similar  incision,  beginning  and 
ending  at  the  same  points,  is  made  on  the  other  side  of  the 
finger,  the  flaps  dissected  back,  the  lateral  ligaments  divided 
while  the  finger  ia  drawn  first  to  one  side  and  then  to  the 
other  so  as  to  facilitat*  access  to  them  and  at  the  same 
time  make  them  tense,  and  then  the  tendons  and  the  re- 
mainder of  the  capsule  divided  as  the  finger  is  withdrawn. 

Or  an  incision  may  be  made  only  on  the  side  correspond- 
ing to  the  right  hand  of  the  operator,  the  flap  dissected 
back  to  the  joint,  the  lateral  ligament  divided,  the  knife 
carried  transversely  through  the  joint  dividing  the  tendons 
and  the  other  lateral  ligament,  and  the  other  flap  cut  from 
within  outwards,  care  being  taken  to  make  it  sufficiently 
broad. 

The  head  f  th  m  ta  a  pal  bone  should  be  removed  only 
in  cases  wl         t  lesirable  to  diminish  the  deformity 

than  to  pre  th     t      gth  of  the  hand. 

An  arte  y  n  11  will  have  to  be  secured,  and  the 
wound  closed  w  th   ut 


the  free  aide  and  carrying  the  incision  tranaveraely  across 
the  palmar  surface  to  the  angle  of  the  web,  and  thence 
obliquely  back  to  the  knuckle  (Fig.  51,  K'). 


AMPUTATION  OF  THE  METACARPAL  BOSBS. 

As  the  articulations  of  the  lat  and  5tb  metacarpal  bones 
-with  the  carpus  do  not  communicate  with  the  other  and 
larger  synovial  sacs,  these  bones  may  be  entirely  removed 
without  mucb  danger  of  setting  up  inflamiuation  within  the 
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wrist-joint,  but  in  the  case  of  the  other  three  amputation  in 
continuity  is  preferable  to  disarticulation.  The  relations  of 
the  synovial  sheaths  of  the  flexor  tendons  are  also  of  im- 
portance in  this  connection.  There  is  no  communication 
between  the  main  sheath  in  the  palm  of  the  hand  and  the 
sheaths  of  the  2d,  3d,  and  4th  fingers,  and  consequently,  if 
the  tendons  are  divided  as  low  down  as  the  metacarpo-pha- 
langeal  articulation,  inflammation  of  the  main  sheath  with 
all  its  disastrous  consequences  will  probably  be  avoided. 

The  incisions  are  the  same  as  for  amputation  through  the 
me tacarpo- phalangeal  articulation,  with  a  prolongation  up- 
wards as  far  as  may  be  necessary  over  the  back  of  the  bone 
(Fig.  51,  i>).  After  its  posterior  and  lateral  surfaces  have 
been  bared,  the  bone  is  cut  through  with  pliers  at  the  point 
determined  on,  and  the  distal  fragment  is  raised  from  its 
bed,  and,  beginning  at  the  upper  end,  its  under  surface 
carefully  separated  from  the  soft  parts. 

In  disarticulation  of  the  fifth  metacarpal,  the  incision 
should  be  made  along  the  inner  border  of  the  hand,  and 
carried  down  to  the  bone  between  the  skin  and  the  abductor 
minimi  digiti  rather  than  through  the  fibres  of  the  latter 
(Fig.  51,  jP).  This  gives  easier  access  to  the  palmar  liga- 
ments uniting  the  bone  to  the  carpus.  The  lower  end  of 
the  incision  should  form  a  loop  with  its  centre  in  the  inter- 
digital  web,  and  its  point  on  the  line  of  the  knuckle. 


AMPUTATION  AT  THE  WRIST. 

(^.Radio-carpal  Disarticulation.^ 

Circular  Method  (Fig.  51,  Gr}. — While  an  assistant  re- 
tracts the  skin  upon  the  forearm,  the  operator  sweeps  his 
knife  transversely  around  the  wrist,  half  an  inch  below  the 
point  of  the  styloid  process  of  the  radius.  The  skin  and  as 
much  cellular  tissue  as  possible  are  divided  and  dissected 
back  as  far  as  the  joint,  which  is  then  opened  by  entering 
the  point  of  the  knife  just  below  the  styloid  process  of  the 
radius,  and  the  disarticulation  completed  while  the  hand  is 
drawn  firmly  away  from  the  arm. 
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Antero-posterior  Flaps.^Thc  absence  of  muscular  fibres 
of  the  wriat  deprives  thia  method  of  most  of  the  advuutages 
which  it  offers  at  other  points,  and  the  projection  on  the 
palmar  surface  of  the  trapezium  and  pisiform  bones  renders 
its  execution  difficult,  and  makes  it  practically  identical  with 
the  circular  method  supplemeuted  by  lateral  incisions.  It 
should  be  reserved  for  cases  in  which  the  skin  is  so  infil-  ] 
trated  that  it  cannot  be  readily  dissected  back.  I 

An  incision  curved  downwards  is  carried  across  the  back 
of  the  wrist  from  one  styloid  process  to  the  other,  the  flap 
dissected  up,  the  hand  flexed  forcibly,  the  extensor  teudona 
divided,  the  joint  opened  beneath  them,  and  the  palmar  flap, 
which  should  extend  as  far  down  as  the  base  of  the  meta- 
carpal bones,  cut  from  within  outwards. 

Or  the  palmar  flap  may  be  made  from  without  inwards, 
or  by  transfixion,  before  the  joint  has  been  opened. 

Internal  Lateral  Flap.  Duhrueili  (Fig.  51,  fi").— The 
hand  is  pronated,  and  the  operator  makes  a  curved  incision, 
which,  befpnning  on  the  dorsal  aspect  a  quarter  of  an  inch 
below  the  radio-cai'pal  articular  line,  at  the  junction  of  the 
outer  and  middle  thirds,  passes  downwards,  crosses  the  outer 
side  of  the  fii-at  metacarpal  bone  at  its  centre,  and  retuma 
to  a  point  on  the  palmar  surface  opposite  that  at  which  it 
began.  Its  two  ends  are  then  joined  by  a  transverse  in- 
cision passing  around  the  inner  side  below  the  end  of  the 
ulna.  The  external  flap  is  dissected  up,  the  joint  opened 
at  the  radial  side,  and  the  disarticulation  completed. 


AMPUTATCON  OF  THE  FOREARM, 

The  forearm  may  be  divided,  with  reference  to  surgical 
considerations,  into  upper,  middle,  and  lower  thirds.  Its 
shitpe  is  cylindrical  near  the  elbow,  and  gradually  flattens 
and  narrows  towards  the  wrist.  The  lower  half  of  the  radius 
and  the  whole  length  of  the  nlna  arc  subcutaneous.  The 
coverings  of  the  lower  third  are  compoaed  almost  exclusively 
of  skin  and  tendons,  while  thick  muscular  masses  cover  the 
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upper  two  thirds,  eapecially  on  the  anterior  aspect.  The 
absence  of  suitalile  coverings  in  the  lower  thinl,  and  the 
presence  tliere  of  so  many  synovial  sheaths,  the  inflamma^ 
tion  of  which  may  give  rise  to  dangerous  coroplicationa,  have 
led  some  surgeons  (Baron  I^rrey,  Sddillot)  to  advise 
strongly  against  amputating  at  this  part.  On  the  other 
hand,  it  ia  important  for  the  subsequent  usefulness  of  the 
limb  that  the  movements  of  pronation  and  supination  should 
be  preserved,  and  this  can  only  be  done  by  dividing  the 
bones  below  the  insertion  of  the  pronator  radii  teres,  which 
is  just  above  the  middle  of  the  radius;  if  the  division  has 
to  be  made  above  this  point  the  rule  is  to  save  as  much  as 
possible,  especially  the  insertion  of  the  biceps. 

For  the  reasons  stated,  the  only  method  applicable  to  the 
lower  third  is  the  circular  one,  and  if  the  conicity  of  the 
limb  or  the  infiltration  of  the  parts  should  otherwise  render 
it  impossible  to  carry  the  dissection  of  the  cutaneous  sleeve 
to  a  sufficient  height,  the  circular  incision  must  be  supple- 
mented by  a  short  longitudinal  one  in  front.  The  division 
of  the  tendons  should  be  on  the  same  level  with  that  of  the 
bone,  and  is  best  accomplished  bj  passing  the  knife  tmder 
them,  and  cutting  directly  outwards. 

In  the  upper  two-thirds  the  difficulty  of  dissecting  a 
cutaneous  sleeve  is  likely  to  be  still  greater,  and  has  led  to 
general  rejection  of  the  circular  method.  On  the  other 
hand,  lateral  flaps  are  impossible,  and  the  bonea  have  a 
tendency  to  project  at  the  angles  if  aotero-poaterior  flaps 
are  made.  Slany  methods  have  been  proposed  to  obviate 
this  difficulty,  in  all  of  which  the  essential  point  is  the  same, 
namely,  to  divide  the  bones  at  least  half  an  inch  above  the 
angles  of  the  incision  through  the  skin.  Soiillot  made 
abort  thin  musciilo-cutaneoua  flaps,  and  divided  the  deep 
muscles  obliquely  according  to  Alanson's  method  (p.  88)  ; 
Richet  makes  short  flaps,  including  all  the  soft  parts,  dis- 
sects them  up  circularly  from  the  bones  for  about  three- 
quarters  of  an  inch,  and  divides  the  latter  at  the  height  thus 
reached.  Tillaux  recommends  short  skin  flaps  to  be  dis- 
sected up  for  three-quarters  of  an  inch  above  their  base, 
and  f hen  short  muscular  flaps  to  be  made  parallel  to  the 
former  by  transfixion  at  the  higher  level.     When  there  is 
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sufficient  available  material  on  tlic  back  of  the  arm  for  a 
long  flap,  Tealc'a  method  gives  good  results. 

High  up  m  the  upper  third,  where  the  position  of  the 
bones  18  more  central,  and  thick  muscular  masses  lie  upon 
the  sides,  the  abort  flaps  should  bo  lateral. 


AMPUTATIOS  AT  THE  ELBOW-JOtNT. 

The  guides  to  the  articulation  are  the  epitrochlcar  on  the 
inner,  the  epicondyle  and  the  head  of  the  radius  on  the 
outer  side.  The  smooth  rounded  prominence  formed  by  the 
latter  can  be  readily  felt  about  half  an  inch  below  the  epi- 
condyle  ;  and  the  inter-articular  Hue  starting  from  it  passes 
at  first  transversely  and  then  downwards  and  inwards  to- 
wards a  point  an  inch  below  the  epitrochlcar,  ami  forms  an 
angle,  opening  inwards,  with  the  transverse  diameter  of  the 
lower  end  of  the  humerus.  It  is  therefore  unnecessary  to 
expose  the  epicoudyle  and  epitrochlear  in  disarticulating ; 
and  these  relative  positions  should  be  constantly  kept  in 
mind  during  the  operation.  The  skin  is  freely  movable  in 
front,  but  is  adherent  to  the  ulna  behind. 

The  methods  in  common  use  are  the  anterior  flap,  lateral 
flap,  and  circular. 

Anterior  Flap. — -The  joint  may  be  opened  (ii)  from  be- 
hind, or  (t)  from  in  front. 

a.  From  hekinti.  (S^iillot.) — The  forearm  is  flexed, 
(Hid  an  incision,  slightly  convex  downwards  and  interesting 
only  the  posterior  third  of  the  circumference,  is  made  one 
and  a  half  inches  below  the  tuberosities  of  the  humenis. 
The  akhi  is  dissected  up  to  the  tip  of  the  olecranon,  the 
tendon  of  the  triceps  divided,  the  point  of  the  knife  passed 
ink)  the  joint  and  carriedfirst  to  one  side  and  then  to  the  other, 
cutting  the  posterior  and  lateral  ligaments.  A  longitudinal 
incision  two  and  a  half  inches  long  is  then  carried  down- 
wards from  the  outer  end  of  the  first,  the  forearm,  still 
flexed,  is  pressed  backward  and  inward,  and  the  disarticu- 
lation readily  completed  by  passing  t!ie  knife  through  the 
joint,  and  cutting  down  aud  out  on  the  anterior  aspect  while 
the  skill  is  forcihly  retracted. 


^ 


Fig.  52. 
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b.  From,  in  front.  (Fig.  52,  ^.")— The  flap  may  be 
made  by  transfixion,  or  from  without  iuwarda ;  in  either 
case  it  should  be  at  least  three  inches 
long,  and  its  base  should  be  parallel 
to  and  three -f]uarters  of  an  inch  be- 
low a  line  down  through  the  epicon- 
dyle  and  the  epitrochlear.  Some 
surgeons  prefer  to  make  the  line  of 
the  base  oblic|ue  downwards  and  out- 
wards, because  the  muscles  on  the 
outer  side  have  their  origins  at 
higher  points  on  the  humerus,  and 
retract  nioro  than  those  on  the  inner 
side.  The  posterior  incision  should 
be  slightly  convex  downwards,  and 
should  begin  and  end  at  the  same 
points  as  the  anterior  one. 

The  head  of  the  radius  is  then 
sought  for,  and  the  joint  opened  by 
entering  the  knife  between  it  and 
the  humerus  and  completely  dividing 
the  external  lateral  ligament.     The 
capsule  is  divided  in  front  by  pass- 
ing the  point  of  the  knife  along  the 
edge  of  the  ulna  over  the  coronoid 
AmjiDUiion  ai  the  elbow-    proccss  to  the  internal  lateral  liga- 
Biiflrasi  ^ap"''"  cTcuifr    ™sii*i  wliich  sliould  be  cut  as  high 
method.  as  possible.     The  olecranon  is  dis- 

engaged from  the  humerus  by  draw- 
ing it  down  forcibly,  the  attachment  of  the  triceps  divided, 
the  knife  passed  behind  the  Lone,  and  the  remaining  tissues 
divided  from  within  outwards. 

Lateral  Flap.  (Fig.  52,  5.) — An  external  flap  four  or 
five  inches  long  is  made  by  transfixion  from  a  point  in  the 
median  line  in  front,  a  finger's  breadth  below  the  bend  of  the 
elbow  ;  or  from  without  inwards  by  an  incision  beginning  at 
the  same  point  and  ending  half  an  inch  higher  on  the  pos- 
terior face  of  the  ulna,  A  second  incision  is  made  trans- 
versely across  the  inner  side  of  the   arm  about  an  inch 


AMPUTATION    AT    THE    SHOULDER-JOINT.  93 

below  the  upper  etid  of  tlie  first.     The  radio-humeral  joint 
is  opened,  and  the  disarticulation  completed  as  before. 

Instead  of  a,  single  external  flap,  two  lateral  flaps  may 
be  made,  but  the  external  shouM  be  half  an  inoh  longer 
than  the  interoal  one. 

CirculaT.  (Fig.  52,  C) — An  incision,  transverse  or  a 
little  lower  on  the  outer  than  on  the  inner  side,  is  made 
about  the  limb  three  and  a  half  inches  below  the  epitro- 
oblear,  and  carried  down  to  the  enveloping  fascia :  ths 
cutaneous  sleeve  is  dissected  up  for  about  an  inch,  and  the 
muscles  divided  transversely  at  its  base.  They  are  then 
retracted  forcibly  by  an  assistant  so  as  to  form  a  cotie  with 
its  apex  directed  downwards,  and  the  deep  muscles  of  the 
anterior  aspect  are  again  divided  transversely  on  a  level 
with  the  radio-humeral  articulation,  the  external  lateral 
ligament  being  included  in  the  incision  and  the  joint  there- 
by opened.  The  disarticulation  is  completed  as  before 
described. 

AMPUTATIOS  OF  TUB  ARM.  I 

This  may  be  performed  at  any  point  below  the  attach- 
ments of  the  muscles  of  the  axilla.  Disarticulation  at  the 
shoulder  is  preferable  to  amputation  in  contiiniity  above 
these  attachments.  As  the  bone  is  centrally  placed  and 
well  covered  on  all  sides,  any  one  of  the  usual  methods  of 
amputation  may  be  employed.  As  a  general  rule  the 
biceps  should  be  divided  at  a  lower  level  than  the  other 
muscles  because  it  is  not  adherent  to  the  humerus,  and 
therefore  retracts  more  than  the  others.  The  circular  in- 
cision should  be  halt'  an  inch  lower  on  the  inner  than  on 
the  outer  aide.  In  muscular  subjects  flaps  should  be  cut 
rather  thin,  and,  when  possible,  it  is  better  that  the  main 
artery  should  be  in  the  posterior  flap. 


AMPUTATIOS  AT  THE  SnOULUER-JOINT. 

General  Cotmdi'ratrms. — The  exposed  portion  and  great 
accessibility  of  the  head  of  the  humenis  have  led  to  the 
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suggestion  of  many  operative  methods,  most  of  ivliicli  can 
be  perfoiTned  with  much  ease  and  re^^ularity  upon  tlie  cada- 
ver, and  yield  good  results  in  actual  practice,  amputation 
at  the  ahoulder-joint  being,  perhaps,  the  most  successful  of 
the  major  operations.  But  as  the  operation  is  usjially  ren- 
dered necessary  by  malignant  disease  or  compound  fracture 
of  the  huraeniB,  or  by  aneurism  of  the  axillary  artery, 
under  circumatances  which  make  it  very  diificnlt,  if  not  im- 
poBsibte,  to  follow  regular  methods,  it  is  more  important  to 
be  familiar  with  the  anatomy  of  the  parts  and  the  general 
principles  governing  all  the  methods  than  with  the  details 
of  the  different  ones. 

Tlie  size  of  the  axillary  artery  and  the  difficulty  of  com- 
pressing the  subclavian  efficiently  make  the  management  of 
the  artery  an  element  of  prime  importance  in  this  operation. 
The  joint  should  be  approached  from  the  outer  side,  and 
the  artery  divided  from  within  outwards  after  disarticula- 
tion, an  assistant  passing  his  thumb  into  the  wound  above 
the  knife  and  compressing  the  vesaei  before  it  has  been  cut. 
Or  the  artery  may  be  exposed  during  the  operation  and  tied 
before  it  is  cut ;  or  a  temporary  ligature  may  be  applied  as 
a  preliminary  step  by  passing  a  curved  needle  carrying  a 
stout  thread  through  the  skin  of  the  axilla,  around  the 
bundle  of  nerves  and  vessels,  and  tying  it  over  a  pad. 

Pressure  upon  the  subclavian  may  be  made  by  the  thumb 
of  an  assistant  standing  behind  the  patient,  or  by  the  well- 
padded  handle  of  a  door  key  or  toumiriuet,  or  a  rubber  tube 
or  cord  tightly  encircling  the  axilla,  scapula,  and  clavicle. 

The  subsequent  retraction  of  the  peotoralis  magnus  and 
latissimus  dorsi  leads  to  gaping  of  the  wound  and  the  for- 
mation of  a  broad,  unsightly,  triangular  cicatrix.  This  must 
be  met  by  retaining  all  the  skin  for  the  first  two  or  three 
inches  in  the  flaps,  not  allowing  the  incisions  to  diverge  from 
one  another  until  the  end  of  the  flap  is  nearly  reached. 
This  precaution  also  insures  ample  covering  for  ^e  project- 
ing acromion.  The  outer  flap  should  comprise  the  entire 
thickness  of  the  deltoid  so  that  the  gap  left  by  the  head  of 
the  humerus  may  be  properly  filled,  and  it  should  be  dis- 
sected up  close  to  the  bone  so  as  to  avoid  injury  to  the  trunk 
of  the  posterior  circumflex  artery. 

Instead  of  attempting  to  separate  the  capsule  at  its  attach- 
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ment  tfl  the  upper  edjfe  of  the  glenoid  cavity  by  passing  the  1 
point  of  the  knife  under  the  acromion,  it  is  hett«r  to  divide  f 
it  near  its  centre  hy  drawing  the  edge  of  the  knife  across  | 
the  upper  surface  of  the  head  of  the  humerus ;  and  L 
incisions  beginning  between  the  acromion  and  coracoJd  pr»-  i 
cess  the  point  of  the  knife  should  be  passed  directly  down  I 
to  the  huraema  ao  aa  to  divide  the  strong  fibrous  arch  con- J 
nectJng  the  two  processes. 

0ml  Method  (Baron  Larrey).  (Fig.  53,  j1.) — A  longi- 
tudinal incision  involving  all  the  tissues  down  to  the  hone  ia  1 
made  on  the  outer  aspect  of 
the  shoulder  from  the  edge 
of  the  acromion  to  a  point 
one  inch  below  the  neck  of 
the  humerus,  and  an  oval 
one  interesting  the  skin  only 
is  thencarried  from  ite  lower 
end  around  the  arm,  cross- 
ing its  inner  side  about  an 
inch  below  the  border  of 
the  axilla.  The  fla])s  tlius 
marked  out  are  dissected  up, 
the  anterior  one  cariifuUy, 
until  the  tendon  of  the  jici.*- 
toraiis  magnus  is  exposed, 
and  divided  close  to  its  in- 
sertion, the  posterior  one 
more  boldly,  but  close  to 
the  bone,  so  as  to  avoid 
injury  to  the  trunk  of  the 
circumflex  artery.  The  capsule  is  freely  divided  across  the  I 
liead  of  the  humerus,  the  arm  rotated  mwai  ds  and  then  out-  i 
wards  so  as  to  facilitate  the  division  of  the  tendons  of  the  | 
articular  muscles,  which  is  best  accomplished  by  cutting 
directly  upon  the  tuheroaitiea,  the  humerus  thus  liberated  1$  j 
thrown  outward  by  adducting  the  elbow,  the  knife  ii 
behind  it  and  carried  down  and  out  through  the  cutaneous  \ 
incision  on  the  inner  side,  while  an  assistant  compress 
artery  in  the  wound. 

The  resulting  wound  is  comparatively  small,  allows  free  ] 
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drainage  at  its  lower  an^lc,  is  likely  to  unite  by  first  inten- 
tion in  its  uppor  half,  and  usually  leaves  a  linear  cicatrix. 

After  cutting  through  the  tendon  of  the  pectoralis  mag- 
nus,  Vemeuil  iaolatea  the  biceps  and  coraco-brachialiB  with 
his  fingers,  divides  them,  seeks  for  the  artery,  and  ties  it 
rather  high  up  before  continuing  the  operation. 

It  is  sometimes  not  easy  to  reach  and  divide  the  broad 
tendon  of  the  subscapularia ;  and  when  the  humerus  is 
broken  it  is,  of  course,  impossible  to  use  it  as  a  lever  to 
force  the  head  of  the  bone  out  of  the  socket,  and  this  part 
of  the  operation  may  thereby  be  rendered  somewhat  diffi- 
cult. These  and  the  hemorrhage  from  the  branches  of  the 
posterior  circumflex  are  tlie  principal  objections  to  this 
method,  which  has,  nevertheless,  yielded  excellent  results. 

The  articulation  is  uncovered  more  freely  by  any  of  the 
double  flap  methods  in  which  an  external  flap  is  fashioned 
out  of  the  deltoid  muscle.  Of  these  the  Liafranc  method 
may  be  taken  as  the  type,  premising  only  that  while  the 
opening  of  the  articulation  by  transfixion  is  very  easy  of 
esecution  upon  the  cadaver,  it  is  sometimes  impossible  upon 
the  living  subject,  and  inapplicable  to  cases  of  malignant 
disease  of  the  humerus.  Under  such  circumstancea  the 
flaps  must  be  made  by  dissection  from  without  inwards. 

BouUe  Flap_  Method  (Lisfranc).  {Fig.  53,  if.)— Right 
shoulder.  While  the  arm  is  abducted  the  surgeon  enters 
the  point  of  a  two-edged  amputating  knife  at  the  outer  side 
of  the  coracoid  process,  carnes  it  across  the  outer  aspect  of 
the  head  of  the  humerus,  and  brings  it  out  a  little  below  the 
posterior  border  of  the  acromion.  He  then  raises  the  fibres 
of  the  deltoid  with  his  left  hand,  works  the  knife  downward 
around  the  head  of  the  bone,  and  cuts  a  broad  flap  about 
five  inches  long.  In  this  mauceuvre  the  joint  should  be 
opened  at  its  upper  part,  the  tendons  of  the  supra-spinatue 
and  long  head  of  the  biceps  entirely  divided,  and  those  of 
the  suhscapularis  and  infraspinatus  partly  divided.  The 
arm  is  then  adducted,  the  knife  passed  through  the  joint 
to  the  inner  side,  and  a  long  inner  flap  cut  from  within  out- 
wards. 

Loft  shoulder.  The  knife  is  passed  in  the  opposite  direc- 
tion, th&t  is,  from  below  the  acromion  behind  to  the  coracoid 
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n  front,  and  the  operation  completed  as  on  the  right  I 


Spencers  Method. — Prof.  Spence  has  lately  introduced  J 
a  metliod,  for  which  he  claims  the  followinn;  advantages :  f 
lat.  The  hetter  fbrro  of  the  stump.  2d.  The  division  of  the  I 
posterior  circnmllex  artery  only  in  ita  terminal  branches  ihI 
front.  3d.  The  great  ease  with  which  disarticulation  can  I 
be  accomplished.  Another  advantage  is  that  an  operation  I 
for  excision  of  the  head  of  the  humerus  can  he  easily  trans-  I 
formed  into  a  disarticulation  by  its  means,  should  that  l 
found  necessary. 

He  describeB  the  operation  as  follows  (Fig.  54)  :'  "  The  I 
arm  being  slightly  abducted,  and  tl  e  humerus  rotated  out-l 
wards,  I  cut  down  upon  the  heal  of 
the  humerus  immediately  external  to 
tlie  coracoid  process,  and  carry  th  n 
cision  down  through  the  clavicula  fil  res 
of  the  deltoid  and  pectoralis  major  m  is 
clos,  till  I  reach  the  humeral  attachment 
of  the  latter  muscle,  which  I  divide  I 
then,  with  a  gentle  curve,  carry  mv  nc 
Bion  across  and  fairly  through  the  lo  er 
fibres  of  tlie  deltoid  towards,  but  not 
through,  the  posterior  border  of  the 
axilla.  Unless  the  textures  be  much 
torn,  I  ne.xt  mark  out  tlie  line  of  the 
lower  part  of  the  inner  section  by  cirry 
ing  an  incision,  through  the  skin  and  fat 
only,  from  the  point  where  my  ctra  j,ht 
incision  terminated,  across  the  ins  le  of 
the  arm  to  meet  the  incision  at  the  outer  ^  "  * 
part.     If  the  iibres  of  the  delto  d  1  a  e     ^  ^  ^   " 

been  thoroughly  divided,  the  tiap    to 
gether  with  the  posterior  cirei  uQox  artery  can  be  eas  \j  I 
separated  by  the  point  of  the  fii  ger  fron  t!  e  hi    e  and  joi  t 
and  drawn  upwards  and  backwards    o  is  to      po  e  the  head 
and  tuberosities  without  further  use  of  tl     k    le       Tt  e  ten 
dinous  insertions  of  the  capsular  muscles  tl  e  1    „  1  eal  of 
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the  biceps,  and  the  capsule  are  next  divided  by  cutting 
directly  on  the  bone.  Diaarticnlation  ia  then  accomplished, 
and  the  limb  removed  by  dividing  the  remaining  soft  parts 
on  the  axillary  aspect. 

"  In  c&ees  where  the  limb  ia  very  muaciilar,  I  dissect  the 
skin  and  fat  from  the  deltoid  at  the  lower  part,  and  then 
divide  the  muscular  fibres  higher  up  by  a  second  incision, 
BO  aa  to  avoid  redundancy  of  muscular  tissue.'" 
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The  different  phalanges  of  the  toes  may  be  removed  by 
the  same  methods,  and  at  the  same  points,  aa  those  of  the 
fingers,  but  experience  has  shown  that,  except  for  the  great 
toe,  it  ia  better  to  disarticulate  at  the 
metatarao-phalangeal  joint,  the  pre- 
servation of  a  portion  of  a  toe  being 
a  source  of  discomfort  rather  than  an 
advantage.  In  the  case  of  the  great 
toe  it  is  desirable  to  save  aa  much  as 
possible,  and  amputation  in  continuity 
is  to  be  preferred  to  disarticulation. 
In  all  operations  upon  the  foot  the  in- 
cisions should  be  so  arranged  that  the 
cicatrices  will  not  occupy  the  plantar 
surface.  It  must  be  remembered  that 
the  web  between  the  toes  lies  far 
below  the  metatarso-phalangcal  joint 
,.,.1,...., ».,.....  (Fig.55). 
nieut&rsi>-pii»iingoiiiji.iiii.  'The  incisioH  should  be  commenced 
on  the  dorsal  surface  a  little  above 
the  joint,  carried  directly  down  the  bone  for  about  an  inch, 
and  then,  diverging  abruptly,  into  the  web,  stmight  across 
in  the  digito-plantar  fold,  and  back  on  the  other  aide  to  the 
point  of  divergence  (Fig.  56,  A").  If  the  strong  flexor  ten- 
dona  have  been  completely  divided  it  will  then  be  found  easy 
to  disarticulate  by  entering  the  knife  at  the  aide  of  the  joint. 
This  oval  incision  ia  better  than  the  two  lateral  semilunar 
flaps,  because  its  cicatrix  docs  not  extend  into  the  sole  of  the 
foot. 
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The  di»tnl  pliaUmr  of  the  ifn-iit  toe   maj  be  re 
according  to  the  mcthoJa  described  for  tiie  correapomlin 
part  of  the  thumb  aud  fingera  (p.  91). 


I) itarti dilation  of  the  great  tne  at  the  metatarso-phalan-l 
geal  joint  mij  bt,  done  accoi-ding  to  the  method  just  d6»J 


scribed  for  the  other  toea,  or  with!  I 
a  large  internal  flap.  In  the  latter  | 
case  an  incision  (Fig.  5T,  A)  i 
begun  on  the  oiit«r  aide  of  the  e) 
tensor  tendon  just  below  the  joint,  I 
and  carried  straight  down  to  the  I 
head  of  the  first  phalanx.  From  I 
it3  lower  ond  a  transverse  incision  1 
is  carried  around  the  inner  side  of  J 
the  toe  to  the  outer  edge  of  the  1 
flexor  tendon,  and,  the  toe  being! 
then  forcibly  extended,  a  plantar! 
incision  is  carried  from  the  end  of  1 
the  transverse  incision  (Fig.  67,  } 
B),  along  the  outer  side  of  the  I 
flexor  tendon  to  the  digito-plaiitarj 

fold,  and  thence  transversely  around  the  outer  side  of  tha  I 

toe  to  rejoin  the  first  incision  near  its  centre. 

The  iiitenial  flap  is  tiien  dissected  from  below  upwards, 

the  extensor  tendon  divided  high  up,  the  lateral  ligaraental 

divided,  the  knife  passed  through  the  joint,  and  the  rem 

iog  soft  parts  cut  from  within  oiitwarda. 
The  same  incisions  mode  someivhat  lower  down  may  be  I 

used  for  amputation  in  continuity,  but  usually  the  s! 
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and  position  of  the  flaps  will  be  determined  hy  the  nature 
and  extent  of  the  injury  which  makes  the  operation  neces- 
sary. 

Amputation  of  two  adjoining  Toes. — The  dorsal  incision 
should  begin  in  the  intermetatarsal  space  just  above  the 
level  of  the  joint  (Fig.  56,  5),  extend  down  to  the  begin- 
ning of  the  web,  diverge  obliquely  to  the  adjoining  web, 
croaa  the  plantar  aurfaco  in  the  digito-plantar  fold  of  both 
toes,  and  return  through  the  other  adjoining  web  to  the  point 
of  divergence.  Each  too  ia  then  removed  separately  after 
division  of  its  tendons  and  lateral  ligaments. 


AMPUTATION  OF  A  METATARSAL  BONE, 


Amputation  in  continuity  is  much  to  be  preferred  to  dis- 
articulation on  acoount  of  the  extent  of  aomo  of  the  syno- 
vial aafis,  the  attachments  of  certain  musclea,  and  the  im- 
portance of  Bome  of  the  bones  in  preaernng  the  relations 
of  the  others.  The  synovial  aac  which  forms  part  of  the 
articulation  between  the  first  cuneiform  and  first  metatarsal 
bones  is  isolated  from  the  others,  but  the  attachment  of  the 
peroneua  longua  to  the  base  of  the  latter  bone  reudera  its 
preservation  especially  important.  There  ia  also  a  aeparate 
synovial  aac  for  the  articulation  between  the  cuboid  and  the 
fourth  and  fifth  metatarsals.  The  base  of  the  fifth  meta- 
tarsal  is  easily  recognized  by  the  prominence  whieh  it  forma 
on  the  outer  aide  of  the  foot ;  that  of  the  first  metatarsal  is 
three-fourths  of  an  inch  anterior  to  the  other,  and  is  tfae  firat 
prominence  encountered  by  the  finger  when  it  is  passed  from 
before  backward  along  the  inner  side  of  the  bone. 

The  incision  begins  on  the  dorsal  aspect  at,  or  a  little  be- 
low, the  point  at  which  the  bone  is  to  be  divided,  is  carried 
down  well  below  the  me tatarso -phalangeal  joint  (Fig.  56, 
C),  diverges  into  the  web,  crosses  the  plantar  surface  in 
the  digito-plantar  fold,  and  returns  through  the  other  web 
to  the  point  of  divergence.  A  short  transverse  incision  ia 
made  through  the  skin  at  its  upper  end  to  facilitate  division 
of  the  bone,  which  is  then  effected  with  cutting  pliers  or  a 
chain  saw  after  the  soft  parta  have  been  separated  on  both 
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siiles.  Tlie  toe  is  then  pressed  baekward,  the  cut  end  of  I 
tlie  bone  raised,  the  knife  passed  behind  it,  and  the  opera-  F 
tion  completed  by  catting  from  within  outwards.  The  firat  I 
and  fifth  metacarpal  bones  should  be  cut  obli^^uely  so  as  to  I 
diminish  the  prominence  of  the  stump. 

For  disarticulation  of  the  first  or  fifth  metatarsal  honet  I 
the  only  modification  needed  ia  to  begin  the  incision  at  a  f 
correspondingly  higher  point — at  or  a  little  below  the  tarso*  I 
metatarsal  joint  (I'ig-  56, 1)').  After  the  flaps  have  been  \ 
dissected  up,  the  joint  ia  opened  by  dividing  the  dorsal  and  I 
iuterosseouB  ligaments,  and  the  bone  raised  and  separated  I 
from  the  remaining  soft  parts. 


inSABTlCUI^TlOS  OF  ALL  TUE  METATARSAL  IIOXES.  (TAIiSO- 
MKTATAR8AL  DlSABTlCULATtON  ;  L!SFHASc's  OK  UEy'S 
AMPUTATION.) 

The  position  and  general  direction  of  the  tarao-meta tarsal 
articulations,  as  well  as  the  peculiarity  presented  by  the 
base  of  the  second  metatarsal  bone  are  sufficiently  well 
shown  in  Fig.  .58  to  render  a  detailed  description  unneces- 
sary. The  guides  to  the  articulation  are  the  projecting 
liases  of  the  tirst  and  fifth  metatarsal  bones. 

The  skin  being  retracted  by  an  assistant,  the  surgeon 
makes  with  a  scalpel  a  curved  incision  across  the  dorsum  of 
the  foot  from  the  base  of  the  fifth  to  the  base  of  the  first 
metatarsal  bone.  (For  the  left  foot  the  direction  of  thia 
incision  must  be  reversed.)  The  incision  should  involve 
the  skin  only,  its  centre  should  lie  half  an  inch  or  more  be- 
low the  centre  of  the  line  of  the  articulations,  and  it  should 
begin  and  end  upon  the  sides  of  the  foot  at  their  junction 
■with  the  sole.     (Fig.  58.) 

A  plantar  flap  should  then  be  marked  out  by  a  curved 
incision  beginning  and  ending  at  the  same  points  as  the  first 
and  crossing  the  sole  near  the  origin  of  the  toes.  The  dor- 
sal skin  tlap  is  then  dissected  back  to  the  fine  of  the  articu- 
lation, the  tendons  and  muscular  fibres  of  the  short  extensor 
divided,  the  joints  between  the  fifth,  foiirtii,  and  third  meta- 
tarsals, and  the  corresponding  bones  of  the  tarsus  ojicned 
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successively  from  the  outer  side, 
and  that  between  the  first  meta- 
tarsal and  first  cuneiform  from  the 
inner  side.  With  the  point  of  the 
knife  directed  transversely  across 
the  dorsal  aspect  of  the  base  of  the 
second  metatarsal,  the  joint  between 
that  bone  and  the  second  cuneiform 
is  sought  from  below  upwards,  and 
after  it  has  been  found  and  opened 
the  interosseous  ligaments  uniting 
the  second  to  the  first  and  third 
metatarsals  are  divided  by  thrust- 
ing the  point  of  the  knife  well  down 
between  them,  the  flat  of  its  blade 
being  held  parallel  to  the  long  axis 
of  the  foot,  and  the  toes  being  for- 
cibly depressed. 

After  the  bone  has  been  thus 
disengaged,  the  knife  is  passed 
tlirough  the  articulation,  and  the 
plantar  flap  cut  from  within  out- 
wards. 


Modifications. — The  plantar  flap 
may  be  cut  (1)  from  without  in- 
wards, or  (2)  by  transfixion,  before  the  articulations  have 
been  opened.  Instead  of  disarticulating  it,  the  base  of  the 
second  metatarsal  may  be  cut  off  with  pliers  or  a  saw  and 
left  in  place.  Hey  sawed  off  the  projecting  part  of  the  first 
cuneiform  after  disarticulating,  but  tiiis  weakens  the  attach- 
ment of  the  tibialis  anticns,  a  disadvantage  which  is  not  ofi'- 
set  by  the  improvement  in  the  outline. 


MEDIO-TARSAL  OR  ClIOPART  B  AMPUTATION. 

This  name  is  given  to  the  operation  of  disarticulation 
throuf^h  the  joints  formed  by  the  astragalus  and  calcaneum 
behind,  the  scaphoid  and  cuboid  in  front.  The  guides  to 
the  joint  are  the  tubercle  of  tlie  scaphoid  on  the  inner  side 
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of  the  foot,  the  heaii  of  the  astragalus  on  the  dorsum,  and  1 
the  anterior  end  of  the  calcaneum  on  the  outer  border.    The  1 
first  named  is  one-ci{;hth  of  an  inch  in  front  of  the  articu-  I 
lation,  and  is  the  first  bony  prominence  felt  on  drawing  the  I 
finger  from  the  inner  malleolus  forward  along  the  side  of 
the  foot ;  the  sharp  edge  of  the  second  can  be  readily  felt 
when  the  anterior  portion  of  the  foot  ia  forcibly  depressed; 
the  latter  can  usually  be  made  out  by  addueting  the  toes 
and  inverting  the  sole,  nearly  midway  between  the  tip  of 
tlic  external  malleolus  and  the  base  of  the  fifth  metatarsal 
bone,  or  nearer  the  latter.   When  the  foot  is  at  right  angles 
with  the  leg,  the  anterior  articular  surfaces  of  the  astragalus 
and  calcaneum  are  in  the  same  plane,  one  crossing  the  foot 
transversely  at  the  points  indicated. 

Operatinn.     (Figs,  58,  59,  60.) — The  surgeon  places  I 
the  thumb  and  forefinger  of  his  left  hand  upon  the  tubercle  1 


of  the  scaphoid  and  the  lower  and  outer  border  of  the  cuboid, 
iritli  the  palm  against  the  sole,  and  makes  a  curved  incision 
from  one  to  the  other  passing  an  inch  anterior  to  the  head 
of  the  astragalus,  and  terminating  on  each  side  just  below 
tlie  level  of  the  joint.  The  plantar  flap  ia  next  marked  oat 
by  an  incision  beginning  and  ending  at  the  same  points  a 
111 
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the  first,  and  crossing  the  sole  of  the  foot  four  or  five  finger- 
breadths  nearer  the  toes.  The  dorsal  flap  is  next  dissected 
up,  the  joint  entered  at  either  of  the  points  mentioned  as 
guides  (preferably  between  the  astragalus  and  scaphoid  on 
the  inner  side,  after  dividing  the  tendons  of  the  tibiales), 
opened  widely  by  dividing  the  dorsal  and  interosseous  liga- 
ments and  depressing  the  toes,  and  the  plantar  flap  cut  from 
within  outwards. 

Syme  preferred  to  make  the  plantar  flap  by  transfixion 
before  disarticulating. 


SUB-ASTRAGALOID  AMPUTATION. 

(Figs.  59,  2>,  and  60,  (7.)     The  guides  to  this  operation 
are  the  tip  of  the  external  malleolus  and  the  head  of  the  as- 


Fig.  60. 


Inner  side.    A.  Chopart's  amputation.    "B.  Syme's  amputation. 

amputation. 


C.  Subastragaloid 


tragalus.  The  joint  must  be  entered  from  in  front  on  the 
fibular  side,  and  the  strong  interosseous  ligament  which  forms 
the  key  to  the  articulation  must  be  divided  step  by  step 
from  before  backwards  and  inwards.  The  posterior  tibial 
vessels  lie  behind  the  inner  malleolus,  and  must  be  carefully 
avoided. 


AMPDTATION    AT    THE    ANKLE-JOINT.  Ill    | 

Beginning  at  tlie  outer  siiie  of  the  hoel,  uearly  an  inch 
below  the  tip  of  the  external  malleohis,  an  inciaion,  extend- 
ing through  to  the  bone,  is  carried  straight  forward  to  the 
base  of  the  fifth  metatarsal  bone  ;  thence,  curving  forward, 
across  the  dorsum  of  the  foot  to  the  base  of  the  first  meta^ 
tarsal ;  thence  obliquely  backwards  and  out^vards  across  the 
sole  of  the  foot  and  around  its  outer  border,  rejoiiung  the 
first  and  horizontal  part  of  the  inciaion  at  the  calcaneo- 
cuboid articulation.  The  soft  parts  must  he  separat-ed  from 
the  outer  surface  of  the  caicaneimi  and  cuboid  with  division 
of  the  peroneal  tendons,  the  dorsal  flap  dissected  back  to 
the  head  of  the  astragalus,  and,  on  the  inner  side,  beyond 
the  tubercle  of  the  scaphoid,  thus  dividing  the  tendon  of 
the  tahialis  anticus  and  the  anterior  portion  of  the  internal 
lateral  ligament.  The  interosseous  ligament  can  then  be 
easily  reached  by  depressing  the  toes,  passing  the  knife  be- 
tween the  astragalus  and  scaphoid,  and  cutting  backwards 
and  inwards  along  the  under  surface  of  the  former.  The 
soft  parts  on  t^e  inner  side  are  then  separated  from  the  cal- 
caneum,  injury  to  the  vessels  being  avoided  by  keeping  close 
to  the  bone,  between  it  and  the  tendon  of  the  flexor  com- 
munis, the  foot  depressed,  and  the  tendo  Achillis  divided. 
This  last  is  a  very  difficult  part  of  the  operation,  and  great 
care  must  be  taken  to  keep  the  edge  of  the  knife  close  to 
the  bone  ao  as  not  to  cut  through  the  skin. 

'I'he  posterior  tibial  nerve  should  be  dissected  out  and  cut 
off  as  high  up  as  possible,  bo  that  it  shall  not  be  pressed 
upon  in  the  stump. 


AMPUTATION  AT  THE  ANKLE-JOINT.  I 

Syme'ii  Amputation,  Tibio-tarml  Amputation.  C^ig** 
59,  60,  B.)— Amputation  through  the  ankle-joint  by  the 
circular  method,  lateral  flaps,  or  a  long  anterior  flap  taken 
from  the  dorsum  of  tlie  foot,  as  proposed  by  Baudens,  did 
not  meet  with  favor,,  because  the  delicacy  of  the  coverings 
or  the  vicious  position  of  the  cicatrix  rendered  the  stump 
practically  useless ;  and,  although  occasional  successes  were 
rejjorted,  the  choice  still  lay  between  Chopart'a  operation 
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and  amputation  of  the  leg,  until  Prof.  Syme,  in  1843,' 
showed  how  the  excellent  plantar  flap  could  be  obtained. 
About  the  same  time  Julea  Roux,  of  Toulon,  met  the  same 
indication  by  means  of  a.  large  internal  lateral  flap  carried 
across  the  plantar  aspect  of  the  heel. 

By  greatly  restricting  the  necessity  for  amputation  of  the 
leg  this  operation  has  become  one  of  the  most  important 
and  frequently  perfonned  of  all  amputations.  The  objec- 
tions urged  against  it,  and  the  unfavorable  results  that  have 
soraetimea  followed  ita  use,  seem  to  have  had  their  origin  in 
a  failure  to  understand  or  carry  out  all  the  details  of  its 
execution,  or  in  the  introduction  of  improper  modifications. 
It  has  seemed  desirable,  therefore,  to  reproduce  here  Prof. 
Syme'a  directions  for  performing  it,  aa  published  in  1848,* 
six  years  after  he  had  first  put  it  into  practice. 

"  Succeeding  experience  taught  me  that  a  much  smaller 
extent  of  flap  than  had  originally  been  considered  necessary 
was  sufficient  for  the  purpose,  and  tliat  hence  the  operation 
could  not  only  be  simplified  in  performance,  but  increased 
in  safety  from  bad  efl'ects. 

"  The  foot  being  placed  at  a  right  angle  to  the  leg,  a  line 
drawn  from  the  centre  of  one  malleoliifl  to  that  of  the  other, 
directly  across  the  sole  of  the  foot,  will  show  the  proper 
extent  of  the  posterior  flap.  The  knife  should  be  entered 
close  up  to  the  fibular  malleolus,*  and  carried  to  a  point  on 
the  same  level  of  the  opposite  side,  which  will  bo  a  little 
below  the  tibial  malleolus.  The  anterior  incision  should 
join  the  two  points  just  mentioned  at  an  angle  of  45°  to  the 
sole  of  the  foot,  and  long  axis  of  the  leg.  In  dissecting  the 
posterior  flap,  the  operator  should  place  the  fingers  of  hia 
left  hand  upon  the  heel,  while  the  thumb  rests  upon  the  edge 
of  the  integuments,  and  then  cut  between  the  nail  of  the 
thumb  and  tuberosity  of  the  os  calois,  so  as  to  avoid  lacer- 
ating the  soft  parts  which  he  at  the  same  time  gently,  but 
steadily,  presses  back  until  he  exposes  and  cUvidoB  the 

'  Lond.  ami  Edin.  Monthly  Joum.  of  Mud,  Seienue,  Feb.  1843. 

'  (Jotitributious  to  tbe  Path,  and  Praetiue  of  Sui^ry.  Edinbui^h, 
1848. 

•  "  The  tip  of  the  extcmiil  rnuUpoliis,  or  a  little  posterior  to  it; 
riitlior  ncnriT  tlic  ])ot;torior  tlinii  tlie  iicitfriar  miipgici  of  thy  bone." — 


AMPUTATION    AT   TUB    ANKLE-JOINT.  US'* 

tenflo  AcliilliB.'  The  foot  ahould  be  diaartieiilateii  before 
the  malleolar  projections  are  removed,  which  it  is  always 
proper  to  do,  and  whicli  may  be  most  easily  effected  by 
passing  a  knife  round  the  exposed  extremitiea  of  tKe  bones 
and  then  sawing  off  a  thin  slice  of  the  tibia  connecting  the 
two  proeeases." 

BisarticulatioQ  is  accomplished  by  opening  the  joint  in 
front  and  dividing  the  lateral  ligaments  by  entering  the 
point  of  the  knife  between  the  sides  of  the  astragalus  and 
the  malleoli. 

The  essentials  of  the  method,  as  pointed  out  by  the  more 
recent  Scotch  writers  (Lister,  Spenco,  and  Bell),  are  that 
the  plantar  incision  should  run  from  the  tip  of  the  external 
malleolus  directly  across  the  heel,  should  on  no  accoimt  in- 
cline forward,  and  should  terminate  at  least  half  ao  inch 
below  the  tip  of  the  internal  malleolus  (behind  and  below, 
according  to  Lister).  In  case  the  heel  is  unusually  long 
the  incision  may  even  incline  backwards.  It  is  not  only 
unnecessary,  but  actually  dangerous,  to  make  the  flap  longer 
than  this,  for  it  then  becomes  impossible  to  dissect  out  the 
caleaneum  without  scoring  the  subcutaneous  tissue  in  all 
directions,  and  increasing  the  chances  of  sloughing.  If  the 
incision  is  made  further  back  and  carried  any  higher  on  the 
inner  aide,  the  posterior  tibial  will  be  cut  before  its  division 
into  the  two  plantar  arteries. 

Erichsen  and  Lister  both  claim  that  the  integrity  of  the 
posterior  tibial  is  not  of  great  importance,  the  vitality  of 
the  tiap  depending  mainly  upon  anastomosing  branches  of 
high  origin  which  lie  quite  near  the  bone.  Erichsen'  calls 
attention  to  the  existence  of  a  "  branch  of  considerable 
size  which  arises  from  the  posterior  tibial  artery,  about  one 
and  a  half  to  two  inches  above  the  ankle-joint,  and  passes 
down  to  the  inner  side  of  the  os  calcis,"  communicaling 
freely  above,  below,  and  behind  this  hone  with  the  peroneal 
artery  on  the  other  side.  As  these  anastomosing  loops  lie 
much  nearer  the  bone  than  the  skin,  great  numbers  of  them 
will  he  divided,  and  the  vitality  of  the  flap  endangered,  un- 

'  h  is  now  generally  conaidereil  better  to  divide  t!ie  tenilon  from 
above  liownwums,  lifter  (iiwirtioulutiiig,  keeping  tlui  adg(^  of  tlic  knife 
close  to  thv  upper  and  posterior  aspect  of  the  bone. 

•  Si-ivnec  and  Art  ot  Surgery-,  viil.  i.  p.  77.     Leii,  Pbila,  1873. 
10» 
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less  the  edge  of  the  knife  is  kept  close  against  the  bone 
during  the  dissection.  Lister  goes  so  far  as  to  aay  that 
BloughinjT  of  the  flap  is  always  the  fault  of  the  surgeon,  and 
Bell  intimates  the  same  thing. 

Roux'  has  shown  that  this  close  dissection  is  not  without 
its  dangers  from  the  other  side.  In  two  of  his  cases  osteo- 
phytes developed  within  the  atump  from  portions  of  the 
periosteum  left  adherent  to  the  flap.  The  autopsy  in  one 
of  these  cases  showed  that  six  osteophytes  had  formed  and 
become  carious  within  a  year  after  the  operation. 

A  short  loo^tudiual  incision  through  the  deep  parts  along 
the  middle  of  the  palmar  aspect  of  the  calcaneum  will  some- 
times render  this  step  of  the  operation  easier,  and  be  less 
disadvantageous  than  the  employment  of  great  force. 

MoDiFrcAxroNS.  A.  Inter^ial  Lateral  Flap. — When  the 
outer  side  of  the  foot  has  been  so  altered  by  injury  or  dis- 
ease that  the  heel  flap  cannot  he  obtained,  a  very  good  sub- 
stitute may  be  had  in  the  large  internal  flap  suggested  by 
Jules  Rous,  and  adopted  with  slight  changes  by  S4dillot, 
Mackenzie,  and  others.  Prof.  Spence  says  this  stump  can 
hardly  he  distinguished  from  Syme's. 

An  incision  (Fig.  61)  is  commenced  at  the  outer  side  of 
the  tendo  Achillis,  a  little  above  its  insertion,  carried  straight 
forward  under  the  outer  malleolus,  tlien  in  a  curved  line 
across  the  instep  half  an  inch  in  front  of  the  anterior  articu- 
lar edge  of  the  tibia,  and  backwards  to  a  point  just  in  front 
of  the  inner  malleolus ;  thence  directly  downward  to  the 
sole,  across  it  obliquely  backwards  to  its  outer  border,  and 
then  backwards  and  upwards  around  the  heel  to  the  point  at 
which  it  began.  The  edges  of  the  flaps  are  next  dissected 
up  for  a  short  distance,  the  joint  entered  at  the  outer  side, 
and  the  internal  flap  completed  from  within  outwards  after 
disarticulation. 

S4dillot's  modification  of  this  consists  in  making  the  flap 
more  quadrilateral  than  triangular,  by  a  semicircular  incision 
across  the  dorsum  three  finger- breadths  in  front  of  the  mal- 
leoli, and  by  carrying  the  posterior  end  of  the  external  hori- 
zontal incision  across  the  tendo  Achillis  to  its  inner  border. 

I  Bull,  dt  hi  Soc.  An  Chirurpe,  torn.  iii.  p.  4!»1,  1853. 
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Mackenzie's  metbod  differs  only  in  beginning  the  incision 
at  tbe  imiei"  border  of  the  tendon  and  a  little  hij^her  up. 


It  18  probable  that  a  serviceable  external  flap  could  b 
])i»de  in  the  same  way,  although  its  vascular  supply  would 
be  scantier. 

B.  Firogoff'g  Amputation.— !Y\ii&  is  a  much  more  im- 
portant modihcation,  since  it  involves  not  merely  the  method 
of  performing  the  operation,  but  the  retention  of  the  pos- 
terior portion  of  the  calcaneum,  and  its  ultimate  union  witli 
tbe  tibia.  The  only  additional  anatomical  point  that  needs  1 
mention  in  this  connection  is  that  the  long  axis  of  the  cal-  ' 
cancum  is  directed  upwards  as  well  as  forwards. 

An  incision  (Figs.  62  and  fiS,  A)  ia  made  from  the  tip 
of  the  inner  malleolus  to  a  point  a  little  above  and  in  front 
of  the  tip  of  the  outer  malleolus,  crossing  the  instep  half  an 
inch  in  front  of  the  anterior  edge  of  the  tibia,  A  second 
inciaion  crossing  the  sole  at  the  level  of  tlie  calcaneo-cuboid 
articulation  unites  the  extremities  of  the  first,  and  should  he 
carried  boldly  down  to  the  bone.  The  plantar  flap  is  then 
dissected  bauk  for  a  quarter  of  an  inch,  and  the  dorsal  flap 
to  the  edge  of  the  joint,  the  malleoli  well  exposed,  and 
the  joint  ojiened  widely  by  dividing  the  lateral  ligaments. 
By  drawing   the  foot  forward  and  depressing  it  a  narrow 
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Butcher's  or  a  chain  saw  can  be  passed  through  the  joint, 
and  applied  to  the  calcaneum  behind  the  posterior  lip  of  the 

Fig.  62. 


PirogoflTa  amputation.    A.  Cutaneous  incision  (outer  side).    B,  Line  of  section  of 

the  bones. 

astragalus,  and  the  bone  sawn  through  downwards  and  for- 
wards in  such  a  direction  that  the  section  will  terminate  half 

Fig.  63. 


PlrogoflTs  amputation.    A.  Cutaneous  incision  (inner  side).    B,  ParaHel  section  of 

the  bones  (Sedillot's  modification). 

an  inch  behind  the  lower  edge  of  the  cancaneo-cuboid  articu 
lation.     The  malleoli  and  a  slice  of  the  tibia  are  then  re 
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moved  aa  in  Syme'a  operation,  ami  enough  of  the  anterior   ' 
angle  of  the  calcaneura  removed  to  niake  the  leugth  of  its 
surface  of  section  correspond  vrith  that  of  the  tibia.     Some 
Burgeons  prefer  to  reverse  this  order,  and  remove  the  mal- 
leoli before  sawing  through  the  calcaneum.' 

The  cut  surface  of  the  calcaneum  must  then  he  brought 
up  against  that  of  the  tibia,  and  if  the  section  of  tho  former 
has  been  sufficiently  oblique,  and  has  commenced  far  enough 
back,  this  can  be  done  without  making  excessive  tension  upon 
the  tendo  Achillis,  otherwise  another  slice  must  be  removed 
from  one  of  the  hones  or  the  temloa  dirided  subcutoneously. 
Suturing  together  of  the  bones  has  been  occasionally  tried, 
but  its  value  has  not  yet  been  determined. 

Several  modifications  of  this  operation  have  been  sug- 
gested, but  they  can  hardly  be  considered  as  improvements. 
Vertical  division  of  the  calcaneum,  as  originally  proposed 
by  Pirogoff  and  Ure,*  deprives  the  stump  of  the  advantages 
of  the  heel  pad  by  swinging  the  latter  too  far  forward,  and 
bringing  the  weiglit  of  the  body  upon  the  thinner  skin  cover- 
ing the  insertion  of  the  tendo  Achillis.  It  also  causes  undue 
tension  of  the  tendon  when  the  bones  are  brought  together. 
S^illot  suggested  an  oblique  section  of  the  tibia  upwards 
and  backwards,  parallel  to  that  of  the  calcaneum  (Fig.  63, 
J5).  This  avoids  any  stretching  of  the  tendon,  and  insures 
a  well-placed  pail  under  the  heel,  but  it  shortens  the  limb 
somewhat,  and  places  the  point  of  support  behind  the  axis 
of  the  leg.  Pasquier  saws  both  tibia  and  calcaneum  hori- 
zontally; this  is  difficult  of  execution,  endangers  tlie  flap, 
and  also  leaves  the  point  of  the  heel  too  far  back.  The  sug- 
gestion which  is  occasionally  made  to  retain  the  malleoli 
is  unsurgical  and  unprofitable,- — unaurgical,  because  union 
between  two  cut  surfaces  of  cancellous  bone  is  speedier, 
stronger,  an<I  not  exposed  to  greater  risks  than  when  one 
surface  is  covered  with  articular  cartilage;  unprofitable,. I>e- 
cause  nothing  is  gained  in  accuracy  of  adjustment  or  leugth 
of  limb. 

'  Pirocoff'H  ineisiona  were  nearly  iiientieal  with  Sjmfl'a.  He  nlso 
diviileil  the  calmneura  verticHlly,  «iid  left  in  tlio  nrtVular  surfaee  of 
the  tibia  aille^  it  wus  iiisea!>eil. 


eof  PiroMlf'a  book  « 
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Comparhon  of  tJie  Itifftrent  Methods  of  Partial  and 
Total  Amputation  of  the  Foot.^-As  an  ofiset  to  the  adran- 
tage  of  their  lesa  extensive  mutilatioo,  Lisfra,nc's  and  Gho- 
part's  ampntatioDS  are  open  to  the  great  objection  that  the 
unopposed  action  of  the  rauaclea  of  the  calf  is  almost  certain 
to  raise  the  heel  permanently,  and  bring  the  weight  of  the 
body  upon  the  end  of  the  stump  and  the  cicatrix;  and,  fur- 
thennore,  when  theao  amputations  have  been  performed  for 
disease  of  the  bonea,  those  bones  which  were  left  behind, 
even  if  entirely  healthy  at  the  time  of  the  operation,  have 
ultimately  become  affected. 

Syme's  amputation  gives  an  excellent  stump,  and  the 
shortening  of  the  limb  is  no  more  than  is  necessary  to  per- 
mit the  adaptation  of  an  artificial  foot  and  a  spring  under 
the  beel,  but  it  is  comparatively  difficult  of  execution,  and 
the  flap  is  liable  to  pouch  and  favor  retention  of  the  pus. 
PirogofTs  method  is  easier  of  execution  and  gives  a  longer 
limb,  but  an  artificial  foot  cannot  be  fitted  to  it  so  advanta- 
geously, and  in  cases  of  amputation  for  disease  it  is  contrary 
to  sound  principles  of  surgery  to  leave  in  the  stump  any 
hone  which  is  apt  to  become  subsequently  affected ;  it  brings 
the  heel  pad  a  little  too  far  forward,  and  reijuirea  a  longer 
time  for  recovery  from  the  operation.  The  aubaatragaloid 
disarticulation  gives  a  longer  limb  and  a  good  stump,  but 
'i  very  apt  to  recur  in  the  astragalus. 


AMPl'TATrON  OF  THE  L 


BCI^^ 


A.  LowEE  TuiRD. — This  may  be  done  by  the  pure 
cular  or  by  a  modified  circular  method,  with  a  long  anterior 
flap  made  to  overhang  the  square-cut  posterior  segment  of 
the  limb,  or  with  a  long  elliptic  posterior  flap,  including  the 
whole  of  the  tendo  Acbillis.  The  two  former  result  in  a 
central  adherent  cicatrix  ;  in  all  the  coverings  are  liable  to 
he  thin  and  tender,  and  the  artificial  limb  must  be  so  ad- 
juated  that  the  weight  will  be  received  by  the  sides  of  the 
leg  and  not  upon  the  face  of  the  stump.  The  compensatory 
advantages  are  that  the  control  of  the  limb  is  more  perfect 
than  with  a  shorter  atump,  and  the  mortality  consequent 
upon  the  oiicration  less. 
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1 .  Circular  Method.— A  circular  incision  is  made  through 
the  skin,  and  a  cutaneous  sleeve  one  inch  long  behind,  two 
inches  in  front,  is  dissected  up ;  the 
soft  parts  are  cut  straight  through 
to  the  bone  at  the  base,  and  then 
retracted  with  a  two-  or  three-tailed 
bfttid,  according  to  the  breadth  of 
the  interosseous  membrane,  and  the 
bones  sawn  through,  beginning  and 
ending  with  the  tibia. 

2.  Modified  Circular.  Fig.  64, 
A. — Circular  incision  through  the 
skin,  met  by  a  liberating  longitu- 
dinal one  on  the  antero-extemal  as- 
pect. The  soft  parbs  of  the  posterior 
portion  are  divided  rather  lower 
than  those  of  the  anterior  portion, 
and  all  are  dissected  hack  to  the 
line  at  which  the  bones  are  to  be 
divided. 

Instead  of  a  single  liberating  in- 
cision two  may  be  made,  one  on 
each  Bide  ;  and  then  by  rounding 
off  the  comers  we  may  have  double 
skin  flaps  with  circular  division  of 
the  muselea,  the  "  modified  &ap" 
operation. 

3  .Long  Anterior  Flap  (Bell). 
Rg.  65,  A. — An  anterior  flap,  ei^ual 
in  length  to  the  diameter  of  the  leg 
>t  its  base,  is  marked  out  by  a 
carved  incision  through  the  skin, 
beginning  at  the  posterior  edge  of 
Ae  dbia  on  the  inner  side,  a  little 
b«low  the  point  at  which  the  bones 
we  to  be  divided,  and  ending  at  "biI  cifoui*'-  b.  iteoiBngniiir 
1  point  directly  opposite  over  the  '"i"''''''^!''-  o.  Anioro-poaiB- 
et.  i  rm.  1      ■  1  ''"'■  '"P'i  iPPHf  "lird,  Bell. 

nuua.     ihe   antenor  muscles  are 

dirided  transversely  half  an  inch  above  the  lower  end  of  the 
hp,  and  carefully  dissected  oiF  the  hones  and  interosseous 
nunbraue  as  high  as  the  base  of  the  Hap.     The  separation 
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Fig.  65. 


from  the  interosseous  membrane  should  be  made  with  the 
finger  or  handle  of  the  knife,  in  order  that  the  anterior 
tibial  artery  which  lies  immediately  upon  the  membrane 

may  not  be  injured.  The  posterior 
flap  is  then  made  by  transfixion 
and  cutting  transversely  outwards, 
and,  the  soft  parts  being  retracted, 
the  bones  are  sawn  across  a  little 
higher  up. 

The  resulting  cicatrix  is  poste- 
rior and  not  adherent  to  the  end 
of  the  bone.  BelP  reports  five 
cases,  in  all  of  which  there  was 
complete  and  rapid  recovery,  with 
a  useful  stump. 

4.  Elliptic  Posterior  Flap 
(Guyon2).  Figs.  65  and  66,  B. 
— The  incision  is  made  in  the 
form  of  an  ellipse,  whose  lower 
end  crosses  the  heel  below  the  in- 
sertion of  the  tendo  Achillis,  and 
whose  upper  end  is  about  an  inch 
above  the  anterior  articular  edge 
of  the  tibia.  Beginning  at  the 
lower  end  and  dividing  the  tendo 
Achillis  at  its  insertion,  and  hug- 
ging the  bone  all  the  way,  the  flap 
is  dissected  up  posteriorly  as  high 
as  the  upper  end  of  the  ellipse. 
The  anterior  muscles  are  then 
divided  by  transfixion,  the  bones 
sawn  through,  and  the  posterior 
tibial  nerve  resected. 

In  this  operation  the  sheath  of 
"    the  tendo  Achillis  is  not  opened, 

Amputation  of  leg.    A.  Long    and  the  tcndou  itSClf  SCrveS  after- 
anterior  flap.  B.  supra-maiieo-  wards  as  a  covcriug  for  the  end  of 

lar  amputation  by  long  posterior  ^|^^  ^^^^^  rpj^^  rctractiou  of  the 
flap,   Guyon.     C.    At  the  upper  ,  „    ,  -p  - 

third  sodiiiot.  musclcs  01  thc  Call  tcuds,  in  course 


>  Manual  of  Surg.  Operations,  3d  ed.  p.  85.     Edinburg,  1874. 
2  Bulletins  de  la  Soci6t6  de  Chirurgie,  18G8,  page  337. 
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of  time,  to  draw  the  cicatrix  downwards  and  backwards, 

and  I'araboeuf  Laa  proposed  to  meet  this  tendency  by  earry- 

inft  the  anterior  end  of  the  ellipse 

still  further  up  the  leg,  so  that  tliat  Fie;,  gij. 

part  of  the  incision  through  the  skin 

shall  be  an  inch  or  so  above  the  line 

of  division  of  the  bones  and  anterior 

muscles. 


B.  Mn>i>LE  TmihI). — 1.  Long  an- 
terior curved  flap.  2.  Long  anterior 
rectangular  flap  (Teale).  3.  Long 
posterior  rectangular  flap  (Jjce).  4. 
yimple  posterior  flap. 

1.  The  hnij  anterior  curved  flap 
is  made  according  to  tbe  method  de- 
scribed for  its  use  in  tbe  lower  third. 
The  principal  points  to  be  bonie  in 
mind  are  to  separate  the  anterior 
muscles  from  the  intoroascous  mem- 
brane with  the  finj^er  or  handle  of 
the  knife,  to  make  the  flap  long 
enough  to  fall  over  and  cover  tbe 
broad  posterior  surface  of  section 
without  tension,  and  to  saw  off  ob- 
liquely the  prominent  angle  made  by 
the  crest  of  the  tibia. 

2.  Long  Anterior  Retrtanqular 
Flap  (Teale).'  Fig.  64,  £.— From 
eacu  end  of  the  transverse  diameter 
o(  the  leg  at  the  point  at  which  the 
bones  are  to  be  divided  an  incision, 
(qwJ  in  length  to  half  the  circum- 


a  of  tlie  leg  at  that  point,  i 

fcdowDwards  and  slightly  back- 

Ai  so  that  the  two  shall  be  as 

krftpart  at  their  lower  as  they  are 

•t  tlicir  upper  emls,  measuring  across 
tli«  front  of  the  leg.     Their  lower 
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extremities  are  then  uiiitfld  hj  a  triinsverae  anterior  ii 
carried  through  to  the  bones  and  interosseous  membrane. 
The  flap  thus  marked  out  is  dissected  up  to  its  base,  the 
separation  from  the  interoaseous  membrane  being  made  with 
the  finger  or  handle  of  the  knife  so  as  not  to  injure  the 
anterior  tibial  arterj'. 

A  posterior  flap,  one-fourth  the  length  of  the  anterior 
one,  is  next  cut  bj  a  transverse  incision  straight  down  to 
the  hones,  and  dissected  back  to  the  same  point,  the  inter- 
osseous membrane  divided,  the  bones  cleaned  and  aawn 
through. 

The  long  flap  is  then  doubled  back  upon  itself,  its  lower 
end  sewed  to  that  of  the  posterior  flap,  and  the  edges  of 
the  lateral  incisions  fastened  together. 

3.  Long  Po»terior  Meetang^dar  Flap  (Lee).  Fig.  6G, 
A. — ^The  incisions  are  similar  to  those  used  in  Teale'a 
method,  but  they  involve  only  the  skin,  and  the  long  flap  is 
posterior,  the  short  one  anterior.  Tlie  remainder  of  the 
operation  is  described  as  follows;'  "When  the  skin  had 
somewhat  retracted  by  its  natural  elasticity,  an  incision  was 
made  through  the  parts  situated  in  front  of  the  hones,  which 
were  reflected  upward  to  a  level  with  the  upper  extremitjea 
of  the  first  longitudinal  incisions.  The  deeper  structures 
at  the  back  of  the  leg  were  then  freely  divided  in  the  situa- 
tion of  the  lower  transverse  incision.  The  conjoined  gas- 
trocnemius and  soleus  muscles  were  separated  from  the 
subjacent  parts  and  reflected  as  high  as  the  anterior  flap. 
....  The  deeper  layer  of  muscles,  together  with  the  large 
vessels  and  nerves,  were  divided  as  high  as  the  incisions 
would  permit,  and  the  bones  sawn  through  in  the  usual  way. 
The  flaps  were  tlicn  adjusted  in  the  manner  recommended 
by  Mr.  Teale. 

"  The  long  flap  thus  formed  is  thicker  than  when  taken 
from  the  front  of  the  leg,  and  consequently  less  liable  to 
slough," 

In  muscular  subjects  and  when  amputating  high  up,  it  is 
suflicient  to  retain  the  gastrocnemius  alone. 

4.  SingU  Posterior  Flap. — When  the  muscles  have  be- 
come atrophied  a  single  posterior  flap  may  be  safely  made. 

'   MetJical  Times  i.n.l  Gaz.,  Junv 
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A  transverse  incision  is  made  aci-oss  the  frout  of  the  leg 
f'roro  the  posterior  edge  of  one  bone  to  that  of  the  other, 
and  a  long  poaterior  flap  cut  from  within  outwards,  by  trans- 
fixion. Its  length  should  be  equal  to  the  diameter  of  the 
leg  at  its  base. 

C.  Upper  Third,  {'■f  Place,  of  Election."') — The  bones 
should  never  he  divided  above  the  attachment  of  the  liga- 
mentum  patella  to  tho  tuberosity  of  the  tibia,  and  it  ia 
better  to  divide  two  inches  below  it,  when  jmaaible,  so  as 
not  to  open  the  sheaths  of  the  flexor  muscles  of  the  thigh. 
Baron  Larrey  preferred  to  make  the  section  obliquely 
upwards  and  backwards,  beginning  at  the  middle  of  the 
attachment  of  the  ligamentum  patellte.  He  claimed  that 
this  could  be  done  without  opening  the  knee-joint,  and  that 
the  greater  vitality  of  the  spongy  tissue  made  recovery 
more  rapid.  The  head  of  the  fibula  should  not  be  removed, 
because  in  a  certain  proportion  of  cases  the  upper  tibio- 
fibular articulation  communicates  with  that  of  the  knee. 
Tlie  circular  and  the  various  flap  methods  may  be  employed. 

1.  CHreular. — At  a  distance  below  the  point  at  which 
&e  bones  are  to  be  divided  one  inch  greater  than  half  the 
diameter  of  the  leg  at  that  point,  an  incision  involving  only 
the  skin  ia  begmi  upon  the  anterior  aspect  and  carried 
aroimd  the  leg,  crossing  the  posterior  aspect  half  an  inch 
lower  than  in  front.  After  diasecting  the  skin  upwards  for 
a  short  distance  the  gaatrocnomii  and  part  of  the  soleua  are 
divided  transversely,  and  the  dissection,  including  the  parts 
thus  divided,  carried  up  to  the  line  of  division  of  the  hones, 
where  the  remaining  muscles  and  the  interosseous  mem- 
brane arc  then  divided  transversely,  a  three-tailed  retractor 
applied,  and  the  bones  sawn  through. 

2.  The  long  rectangular  and  the  single  anterior  and 
posterior  flaps,  described  for  the  middle  third,  are  also 
applicable  here.  The  directions  already  given  in  tlie  pre- 
ceding section  are  sufficient. 

3.  -External  Flap  (S^dillot).  Figs.  65  and  66,  C— The 
point  of  the  knife  is  entered  a  finger's  breadth  external  to 
the  crest  of  the  tibia,  carried  backwards  and  upwards, 
grazing  the  fibula,  and  brought  out  posteriorly  as  far  to  the 
inner  side  as  possible,  and  at  a  point  an  inch  higher  than 
that  at  which  it  ^as  entered.     While  the  soft  parts  are 
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drawn  towards  the  outer  aide  with  the  left  hand,  a  gently- 
rounded  flap,  four  finger-breadths  in  length,  is  cut,  and  ita 
extreinitieB  afterwards  united  by  an  incision  sliglitly  convex 
downwards,  across  the  front  and  inner  eide  of  the  limb, 
involving  the  skin  only,  which  is  thou  reflected,  and  the 
anterior  and  remaining  posterior  musules  divided  trans- 
versely at  its  base.  The  operation  is  completed  by  the 
division  of  the  bones  in  the  usual  manner,  and  by  carefully 
atitehing  the  edges  of  the  flaps  together,  leaving  the  pos- 
terior angle  open  for  drainage. 

4.  Modified  Flap  (Bell).  Fig.  24,  C— Two  etiual  semi- 
lunar flaps  of  skin  three  inches  long,  one  antero-estemal, 
the  other  poatero-intemal,  their  extremities  meeting  at 
Opposite  points  about  two  inches  below  the  tuberosity  of 
the  tibia.  These  must  be  reflected  up,  and  with  them 
another  inch  of  akin,  embracing  the  whole  circumference  of 
the  limb,  must  be  dissected  up.  The  anterior  muscles  must 
be  cut  as  high  as  exposed,  and  the  posterior  ones  about  the 
middle  of  their  exposed  surface.  The  bones  must  then  be 
sawn  as  high  as  exposed,  the  fibula  being  finished  first,  and 
the  sharp  prominence  of  the  edge  of  the  tibia  removed. 


COMPARISON  OP  THE  DIFFERENT  METHOBS. 

Amputation  in  the  lower  third  is  less  fatal  than  amputa- 
tion at  a  higher  point,  and  gives  better  command  of  the 
limb,  but  the  coverings  of  the  stump  arc  liable  to  be  too 
thin  and  tender.  The  circular  and  double-flap  methods 
give  central  cicatrices  and  stumps  that  can  bear  no  weight 
upon  their  face,  and  are  sometimes  so  sensitive  that  even  — 
the  pressure  of  a  stocking  can  hardly  be  borne.  Guyon's 
long  posterior  flap  taken  from  the  heel  promises  well ;  in. 
the  first  case  reported  the  cicatrix,  six  weeks  after  the  ope- 
ration, was  two  inches  above  the  end  of  the  stump,  upon 
which  forcible  pressure  could  bo  made  without  causing  any 
pain.i 


has  amputnleil  four  times  by  tills  u 
aatisfitid  witli  the  result.  The  patients  bore  tliuir  weight  upon  the 
stump  as  freely  as  upon  thu  other  foot.  Two  oaaeB  are  reported  ii~ 
"     Bull,  lie  In  Soc.  de  Chiruri/ie,  1SJ7,  p.  321 L.  A.  S. 
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The  long  anterior  flap  also   yields  a  cicatrix  which  i 
placed  posterioriy  and  out  of  the  way  of  pressure,  and  ii 
short  it  may  be  aaid  that  the  reasons  which  made  the  upper  I 
third  the  place  of  election  have  lost  their  force  since  ampu- 
tation by  a  long  single  flap  has  been  shown  to  be  practicable  j 
at  any  point.  I 

In  the  middle  and  upper  thirds  Teale's  method  has  I 
proved  very  satisfactory,  but  it  requires  division  of  the  I 
bones  at  a  higher  point  than  is  necessary  in  the  single  j 
anterior  flap.  Lee's  modification  of  the  posterior  flap  hoB  i 
removed  the  dangers  due  to  the  redundancy  of  muscle  and  1 
the  presence  of  the  main  nerves  and  vessels  in  the  flap,  f 
while  careful  dressing  and  attention  to  posture  will  diminish 
or  entirely  remove  those  due  to  the  posterior  position  of  the 
flap  and  its  mechanical  defects. 

After  amputation  in  the  upper  third  the  weight  of  the  | 
body  may  be  borne  upon  the  tough  skin  below  the  patella, 
the  patient  kneeling  upon  his  artificial  leg ;  or  the  stump  1 
may  fit  into  the  hollow  end  of  an  artificial  limb,  the  upper  I 
e<lge  of  which  will  receive  the  weight  from  the  lower  edge  ] 
of  the  patella  and  the  broader  bony  surfaces  near  the  joint. 
In  cither  case  motion  at  the  joint  is  preserved,  and  there  is 
no  pressure  upon  the  cicatrix. 


AMPUTATION  AT  THE  KNEE. 

Under  this  head  are  ranged  pure  disarticulations  and  j 
amputations  through  the  condyles  of  the  femur.  In  dis- 
articulating, the  lateral  and  cnicial  ligaments  should  be 
divided  near  their  attachments  to  the  femur,  and  the  semi- 
lunar cartilages  removed.  The  coats  of  the  popliteal  vein 
are  unusually  thick  and  stifi',  and  ite  relations  to  the  artery 
are  so  intimate  that  the  pulsations  of  the  latter  are  liable 
to  be  communicated  to  it  and  to  lead  to  secondary  venous 
liemorrhage,  unless  the  two  vessels  are  separated  upwards 
for  about  an  inch. 

A.  DlSARTtClTLATtON.      Oral  Method  (Baudens).     Fig. 

6t!,  />. — An  oval  incision  crossing  the  front  of  the  leg  five 

finger-breadths  below  the  end  of  the  patella,  and  the  back 

11* 
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Fig.  67. 


three  finger-breadths  higher  than  in  front,  is  made  through 
the  skin,  and  the  anterior  flap,  including  the  flexor  tendons 
on  the  inner  side  of  the  tibia  and  their  fibrous  connections, 
dissected  up  and  reflected  until  the  lower  end  of  the  patella 
is  exposed.  Then  flexing  the  leg  the  operator  divides  the 
ligament  immediately  below  the  patella,  and  with  it  all  the 
anterior  part  of  the  capsule.     He  next  divides  the  lateral 

ligaments  and  then  the  crucial  liga- 
ments, taking  care  not  to  injure 
the  popliteal  vessels  with  the  point 
of  his  knife. 

The  tibia  is  then  drawn  forward, 
the  knife  passed  through  to  the 
posterior  border  of  the  joint,  its 
edge  directed  downwards,  and  the 
remaining  soft  parts  divided  from 
within  outwards. 

If  necessary  the  popliteal  artery 
can  be  compressed  by  an  assistant 
in  the  flap  behind  the  knife  before 
its  division. 

Long  Anterior  Flap,  Fig.  67 ,  ^ . 
— A  tongue-shaped  flap  is  marked 
out  by  an  incision  beginning  half 
an  inch  below  the  line  of  the  arti- 
culation nearly  as  far  back  as  the 
posterior  border  of  the  condyle  on 
one  side,  and  ending  at  the  cor- 
responding point  on  the  other,  after 
crossing  the  leg  five  inches  below 
the  patella.  A  transverse  poste- 
rior incision  unites  the  sides  of  the 
first  an  inch  below  its  ends.  The 
flap  is  dissected  up  and  the  disarti- 
culation completed  as  before. 

Amputation  at  the  knee  and  -rv       -n    -r;i    ttt    •     i  f       i  1^1      • 

lower  third  of  thigh.  A.  Dis-  Dr.  R.  1 .  Wcir  has  noticed  that 
articulation,  long  anterior  flap,  the  lateral  synovial  bauds  favor 
B.  Amputationthroughthecon-    retention  of  the  dischargos  in  the 

Ipltr..  L'T^T.'Z  -p^l  synovial  cul-de-sac  He, 
of  the  thigh,  Syme.  therefore,  divides  these  bands  with 


AMPUTATION    AT    THE    KNEE.  12T 

scissors  after  ilisarticnlating,  anil  passes  a  drainage  tul.10 
well  up  into  the  poucb. 

Prof.  Paucoast  has  modified  the  operation  by  making 
instead  of  a  single  short  posterior  flap  two  small  semilunar 
postero-lateral  ones,  meeting  in  the  centre  of  the  popliteal 
apace. 

B.  Amputation  through  the  Condyles.  Oval  Me- 
thod.— The  incision,  similar  to  that  used  for  disarticulation,  | 
ends  in  front  three  finger-breadths  below  the  patella,  and 
the  joint  is  opened  above  instead  of  below  this  bono,  which 
is  not  included  in  tSic  flap.  After  disarticulation  has  been 
effected,  the  posterior  soft  parts  divided,  and  the  artery 
tied,  the  condyles  are  sawn  tiirough  above  the  edge  of  the 
articular  cartilage.  Or  the  saw  may  be  applied  without 
having  previously  disarticulated. 

Anterior  Flap  (Garden').  Mg.  67,  ^.—"  The  operation 
consistB  in  reflecting  a  rounded  or  semi-ova!  flap  of  skin  and 
fat  from  the  front  of  the  joint;  dividing  everything  else 
straight  down  to  the  bone ;  and  sawing  the  bone  slightly 
above  the  plane  of  the  muscles :  thus  forming  a  fiatrfaced 
stump  with  a  bonnet  of  integument  to  fall  over  it. 

"  The  operation  ia  simple  and  b  performed  easily  in  two 
■ways. 

"  The  operator,  standing  on  the  right  side  of  the  limb, 
seizes  it  between  his  left  forefinger  and  thumb  at  the  spots 
selected  for  the  base  of  the  flap,  and  enters  the  point  of  his 
Vnife  close  to  his  finger,  brinf^ng  it  round  through  skin 
and  fat  below  the  patella  to  the  spot  pressed  by  his  thumb ; 
then  turning  the  edge  downwards  at  a  right  angle  with  the 
line  of  the  limb,  he  passes  it  through  to  the  spot  where  it 
fiVSX  entered,  cutting  outwards  through  everything  behind 
the  bone.  The  flap  is  then  reflected,  and  the  remainder  of 
the  soft  parts  divided  straight  down  to  the  bone ;'  the 
muscles  arc  then  slightly  cleared  upwards,  and  the  saw  is 
applied. 

"  Or  the  flap  may  be  reflected  first  and  the  knee  exam- 
ined, particularly  if  the  operator  ho  undecided  between 

'  Britisli  Mvd,  JaamBl,  April  IB,  1864. 
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resection  and  amputation.  In  amputating  through  the  con- 
dyles, the  patella  is  drawn  down  by  flexing  the  knee  to  a 
right  angle  before  dividing  the  soft  pai-ta  in  front  of  the 
bone  ;  or  if  that  be  inconvenieut  the  pat«lia  may  be  reflected 
downwards.     .     .     . 

"  The  flap  falls  easily  over  the  end  of  the  bone,  and, 
when  united  to  the  post«rior  integuments  by  a  few  pins  and 
sutures,  is  drawn  strongly  upwards  and  backwards  by  the 
greatly  retraeted  flexors,  and  has  a  somewhat  puckered  and 
redundant  appearance  at  first.  .  ■  .  Whatever  dressing 
he  used,  it  is  of  great  importance  to  loosen  it  and  examine 
the  stump  early,  and  to  carefully  provide  for  the  free  escape 
of  serum.  I  remove  the  pins  and  sutures  at  from  twenty- 
four  to  forty  hours  at  furthest." 

Cfritti'g  Modification. — This  is  the  analogue  of  Pirogoff''8 
modification  of  Syme's  amputation  at  the  ankle.  The  articu- 
lar surface  of  the  patella  is  removed  aud  the  cut  surface  of 
the  hone  applied  against  that  of  the  femur.  The  natural 
mobility  of  the  skin  over  the  patella  is  preserved,  and  the 
usefulness  of  the  stump  increased  thereby ;  but  it  not  unfre- 
quently  happens  that  the  patella  is  drawn  upwards  by  the 
quadriceps  femoris,  and  union  does  not  take  place  between 
the  two  bones.  Gritti  sawed  through  the  femur  at  the  upper 
edge  of  the  articular  surface.  Stokes,  thinks  the  chances  of 
union  between  the  patella  and  femur  are  increased  by  saw- 
ing the  latter  three-quarters  of  an  inch  higher.  Von  IJn- 
hart'  claims  that  the  stump  is  better  than  that  obtained  hy 
amputation  in  the  lower  third  of  the  femur,  but  not  better 
than  that  obtained  by  disarticulation. 

A  rectangular  anterior  flap  (Fig.  68,  A)  extending  from 
the  centre  of  the  condyles  to  the  tuberosity  of  the  tibia  is 
marked  out,  and  dissected  up  after  division  of  the  Hgamen- 
tum  patellie  as  near  as  possible  to  its  insertion:  the  skin 
covering  the  back  of  the  knee  is  divided  transversely,  or  by 
an  incision  cui-ved  slightly  downwards,  the  anterior  flap 
turned  back,  the  synovial  membrane  separated  from  ite 
attachment  to  the  femur,  and  the  bone  sawn  through  well 
above  the  edge  of  the  articular  cartilage,  but  below  the 
medullary  canal.  The  remaining  soft  parts  are  then  divided 
from  within  outwards,  and  the  vessels  secured.     The  articB- 

'  Cmiipi'iid.  V.  OiienitioiiBldirf,  1807,  p.  401. 
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lar  surface  of  the  patella  iniiy  be  Bawn  off  or  romovofl  with 
cutting  pliers,  and  tliis  step  in  tiie  opcnitioii  is  fiiuilitated 
hy  having  the  ligamentum  pat^lhc  cut  Imi^,  m  that  it  cm 
be  uaed  to  hold  the  bone  fti-mly. 


AMPUTATION  fIF  TltK  THKI 


The  central  position  of  the 
femur,  and  the  abundwiee  of 
the  eoft  parts  have  made  it 
pos^ble  to  employ  a  great 
variety  of  methods  of  ampn- 
tatioa,bnt  the  superiority  of 
the  flap  of>eratioD  is  now 
generally  admitted,  with  cer- 
tain modifications  depending 
upon  the  portion  of  the  limb 
selected  for  amputation. 
Thus.in  the  lower  third  when 
the  skin  over  the  patella  is  un- 
injured, Teale's  or  C'anlen'a 
mothod  is  to  be  preferred; 
sfaeo,  on  &6  oUicr  hand, 
that  portion  of  skin  is  nn- 
STxilaUe,  the  long  anterior 
•sp.  or  Syme's  modifie<l  Sap 
Ofieradoo,  should  Ite  used; 
aad  to  order  to  compensate 
Car  tbe  greater  retractioD  of 
tht  posterior  mu^Ies  they 
Aoolii  be  cut  obliijaciy  in- 
at\  of  trausversely  in  tbe 
r  opersikia,  and  on  a 
I  l^er  krel  thao  ^  anterior 
Kk*  in  Oe  biter.  In 
-  ■UDe  tUid  tbe  long 
lenor  fap  »  to  be  pie- 
lAn»a.  LatnalfaHdioalii 
lai«»y«  be  sToidea  on  ae- 
«  of  tbe  icadeMT  of  tbe 
llaae  t»  pr^cct  at  the  apper 
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angle,  di-awn  forward,  as  it  is,  by  the  action  of  tlic  flexors 
of  tlie  tlii';li  upon  the  pelvis. 

The  muscles  are  more  abundant  on  the  inner  and  posterior 
aapecta,  and  this  disproportion  inereaBes  toward  the  hip. 
The  femoral  artery  will  be  found  in  the  posterior  flap  below 
the  middle  of  the  thigh,  in  the  anterior  flap  above,  care 
must  be  taken  not  to  include  the  internal  saphenous  nerve 
in  the  ligature  placed  upon  it.  The  profunda  artery  lies 
close  behind  the  bone,  but  divides  early  into  ita  branches. 
The  sciatic  nerve  lies  between  the  short  head  of  the  biceps 
and  the  adductor  maguus ;  it  should  be  drawn  gently  down- 
wards and  divided  again  high  up. 

Sometimes  the  band  of  the  toumitjuet  prevents  the  mua- 
clea  from  retracting  sufficiently  to  allow  the  bone  to  be 
cleared  to  the  proper  height.  Under  such  circumstances 
the  bone  should  be  divided  wherever  it  is  most  convenient, 
and  the  excess  sawn  off  after  the  vessels  have  been  tied. 

Teale's  and  Garden's  metJwds  have  been  sufficiently  de- 
scribed.    (See  pp.  90,127.) 

Modified  Flap  Operation  in  flic  Loicer  Third  (Syme). — 
(Fig.  67,  0). — ^Two  e^ual  semilunar  flaps  of  skin  and  fat, 
one  anterior  the  other  posterior,  are  made,  raised  from  the 
fascia,  and  retracted  two  inches  further;  "the  muscles 
should  then  he  divided  right  down  to  the  bone,  on  a  level 
as  high  as  they  are  exposed  in  front,  as  low  as  they  are 
exposed  behind,"  The  bone  is  then  cleared  and  sawn 
through  two  inches  above  the  level  of  division  of  tlie  ante- 


Lttng  Anterior  Flap.- — Sedillot,'  writing  in  1854,  saya 
he  has  used  this  method  exclusively  for  the  prece[ling  seven 
years.  Spence'  describes  a  method  as  first  practised  by 
himself  in  1858,  and  claims  that  his  "  flap  is  formed  on  a 
principle  essentially  diiferent  from  that  which  regulates  the 
construction"  of  S^iillot'a,  a  difference  which  is  not  recog- 
nizable in  the  descriptions,  the  length  of  the  flap  in  each 
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case  being  equaX  to  the  diameter  of  the  limb,  the  breadth  of  1 
ita  base  "  almost  two-thirds  of  the  circumference"  accordiiiff 
to   Sddillot,   "fully  equal  to  one-batf  the  circumference' 
according  to  Spence,  and  the  muBcle  contained  in  it  cut  ob-   | 
liquely  by  both,  so  that  it  shall  not  be  too  thick.     Sfidillot  I 
divides  the   posterior  segment  of  the  limb   transversely. 
Spence  divides  it  obliquely  from  without  inwards,  begin- 
ning two  inches  below  the  base  of  the  anterior  flap,  and 
Bometimes  takes  an  additional  inch  of  skin,  a  difference   ^ 
which  approximates  his  method  to  Teale's.     Benjamin  Bell   ' 
also   describes   a  method  which  is  nearly  identical,  and 
O'Halloran  used  a  similar  one  in  1765,  but  his  flap  was  too 
short  to  accorapliah  ita  purpose. 

S^Jillot's  description  is  as  follows  (Fig.  68,  B): — 
The  flesh  of  the  anterior  aspect  of  the  limb  is  grasped  in  ' 
the  left  hand,  and  an  incision  made  through  the  skin,  mark- 
ing out  a  flap  whose  length  is  equal  to  one-third,  and  ita 
base  to  almost  two-thirds  of  the  circumferenee  of  the  limb. 
The  muscles  are  then  divided  obliquely  upwards  and  back- 
wards so  that  the  flap  shall  not  be  too  thick,  the  posterior 
segment  of  the  limb  divided  transversely,  the  bone  cleared 
an  inch  or  two  higher  and  sawn  through.  He  also  removes 
the  anterior  edge  of  the  bone  obliquely,  as  was  recommended 
for  the  tibia. 

Spence  recommends  the  long  anterior  flap  as  especially 
applicable  to  amputation  in  tlie  lower  third,  and  he  makes 
it  aa  low  as  possible,  so  that  lbs  lower  margin  is  on  a  level  , 
with  or  below  the  patella.  After  dissecting  up  the  skin  to  i 
the  upper  end  of  the  patella,  he  cuts  obliquely  upwards 
through  tlie  anterior  muscles  to  the  bone  immediately  above 
the  condyles  (Fig.  68,  C).  While  the  soft  parts  are  re- 
tracted, and  after  the  bone  has  been  cleared  circularly,  he 
elevates  the  femur  so  as  to  project  it  fully,  and  divides  it 
two  inches  above  the  base  of  the  flap. 


AMPUTATION  AT  THE  HIP-JOINT. 

The  affections  which  render  this  most  serious  operation 
necessary  arc  often  of  snch  a  nature  that  tlie  surgeon's 
choice  of  a  method  of  performing  it  is  greatly  restricted; 
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he  must  take  liia  flaps  where  he  can  get  them,  and  must 
regulate  Ins  incisions  by  existing  lesions.  Moreover,  the 
problem  is  not  to  obtain  a  flap  that  will  bear  pressure,  but 
to  remove  the  limb  in  tlie  manner  that  involves  the  least  risk 
to  life.  This  risk,  whiuh  has  proved  very  great,  ia  due  not 
ooly  to  the  gravity  of  the  lesions  which  render  surgical  in- 
terference necessary,  bnt  also  to  three  causes  which  ori}^- 
nate  in  the  operation  itself.  These  are  loss  of  blood,  shock, 
and  aepticremia;  the  first  two  being  together  responsible 
for  about  as  many  deaths  as  the  third. 

The  opinion,  held  by  many,  that  the  amount  of  shock 
varied  directly  with  the  length  of  time  employed  in  remov- 
ing the  limb,  led  to  the  introduction  of  operative  methods 
characterized  by  extreme  rapidity  of  execution,  not  more 
than  thirty  seconds  being  allowed  for  the  removal  of  the 
limb  from  the  body;  the  type  of  these  ia  the  method  by  a 
long  anterior  flap  made  from  within  outwards  by  transfixion. 

To  prevent  hemorrhage  many  expedients  have  been  em- 
ployed: the  same  rapidity  of  execution ;  compression  of  the 
femoral  artery  upon  the  pubis,  or  within  the  flap  by  an 
assistant  who  passes  his  fingers  into  the  wound  behind  the 
knife ;  compression  of  the  aorta ;  preliminary  ligature  of  the 
femoral  artery ;  ligature  of  each  vessel  when  encountered 
in  the  wound.  The  hemorrhage  most  to  be  feared  ia  that 
from  the  numerous  vessels  of  the  posterior  segment  of  the 
thigh,  for,  while  the  femoral  artery  can  usually  be  controlled 
wittiout  much  difficulty,  there  ia  no  way  of  preventing  the 
flow  of  blood  from  the  others  except  by  compression  of  the 
aorta  through  the  walls  of  the  abdomen,  or  of  the  internal 
iliac  through  the  rectum.  There  is  no  record  that  the  latter 
device,  first  suggested  as  a  means  of  hemoataais  during  ope- 
ration for  gluteal  aneurism,  has  ever  been  employed  in  an 
amputation ;  and  compression  of  the  aorta,  although  eflectual 
and  entirely  harmless  in  some  cases,  has  proved  dangerous 
or  impracticable  in  others'  by  exciting  peritonitis  or  inter- 
fering with  respiration. 

In  a  well-written  paper  read  before  the  Aead^raie  de  M^de- 

'  Sets  Erskiiie  Mason,  Two  auePCSBful  Cases  of  Amputation  at  the 
Hip-joint,  N.  Y.  Med.  Journ.,  Uw.  1H70- 
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cine,  30th  October,  1877,  Prof.  Verneuil'  reported  four 
disarticulations  at  the  hip-joint  performed  ijj  himself,  and 
expressed  himself  strongly  in  favor  of  "  operating  aa  if  for 
the  removal  of  a  tumor,"  that  is,  bj  cutting  from  without 
inwards,  aud  tying  each  vessel  when  it  is  encountered ;  by 
tills  means  he  tbinks  the  proportion  of  deaths  occurring 
within  the  first  few  hours  or  days  aa  the  result  of  hemor- 
rhage or  shock  (which  last,  by  the  way,  he  thinks  is  itself 
largely  the  result  of  hemorrhage)  could  be  greatly  dimin- 
ished. 

The  third  cause  of  fatal  results,  septicosmia,  was  thought 
by  Vemeuil  to  be  engendered  especially  by  the  retention 
of  decomposing  secretions  in  the  anfraetnoaities  of  the 
wound,  a  retention  which  the  ordinary  means  of  drainage 
cannot  prevent ;  and  aa  the  two  methods  of  dressing  wounds 
which  claim  to  prevent  decomposition  of  the  secretions, 
liister's  and  Gulrin's,  cannot  be  properly  applied  to  so 
short  a  stump,  Vemeuil  sought  to  overcome  the  difficulty 
by  leaving  the  wound  open  and  not  placing  any  sutures,  in 
order  that  the  drainage  might  he  free,  and  also  by  dressing 
the  wound  with  some  antiseptie.  For  the  sake  of  drainage 
he  rejected  the  anterior  flap  and  tiie  modified  oval  methods,  ■ 
and  gave  the  preference  to  the  lateral  flaps,  or,  still  better, 
the  so-called  "  anterior  oval,"  in  which  the  raw  surface  is 
directed  forward.  The  dressing  was  aa  follows:  lat,  a 
layer  of  small  pieces  of  tarlatan  covering  the  entire  raw 
surface ;  2d,  a  thick  layer  of  charpie  saturated  with  an 
antiseptic  solution,  alcohol,  carbolic  acid,  or  camphor;  3d, 
a  layer  of  cotton  batting  covered  with  oil  silk,  and  a  simple 
retaining  bandage.  The  cotton  ia  turned  hack  several  times 
dnring  the  day,  and  the  lint  moistened  with  the  disinfecting 
solution. 

The  position  of  the  joint  may  be  determined  by  that  of 
the  anterior  inferior  spine  of  the  ilium,  which  is  three- 
quarters  of  an  inch  above  itit  upper  margin. 

Anterior  Oval  Method  (Yem&mV}. — -The  patient  having 
been  anaesthetized  and  placed  upon  the  table,  an  Esmarch's 
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elastic  band  ia  applied  from  the  toes  as  far  upward  as  is 
allowed  by  the  nature  of  the  lesion  and  the  line  of  the  pro- 
posed incision. 

1.  An  incision,  beginning  a  finger's  breadth  below  Pon- 
part's  ligament,  ia  carried  down  along  the  courae  of  the 
femoral  artery  for  about  two  inches ;  thence  outwards  and 
downwards,  crossing  the  great  trochanter  near  its  base,  to 
the  gluteal  fold ;  thence  transversely  along  this  fold  to  ttie 
inner  side  of  the  thigh,  and  thence  obliquely  upwards  two 
full  finger-breadths  below  the  genito-erural  fold  to  the  point 
where  it  diverged  from  the  line  of  the  artery.  The  incision 
should  involve  only  the  skin  and  the  cellular  tissue ;  any 
vessels  that  are  divided  should  be  immediately  tied. 

2-  The  sheath  of  the  vessels  is  opened,  the  artery  isolated 
and  denuded,  and  its  point  of  bifurcation  determined.  A 
ligature  is  then  applied  methodically  to  the  vessel  above 
the  origin  of  the  profunda,  and  a  second,  lower  down, 
including  both  branches  eii  masse,  and  the  artery  divided 
between  them.  The  femoral  vein  is  also  carefully  denuded 
and  divided  between  two  ligatures  at  about  the  same  level. 
Vemeuil  considers  the  ligature  of  the  femoral  vein  iadi»- 
pensable,  but  it  must  be  done  with  the  utmost  care  and 
gentleness,  in  order  that  the  phlebitis  may  remain  limited 
to  as  small  a  portion  of  the  vessel  as  possible. 

3.  The  incision  is  carried  down  through  the  muscles, 
beginning  on  either  the  outer  or  inner  side,  as  is  moat  con- 
venient; on  the  inner  side,  after  having  cut  through  the 
adductors  at  the  junction  of  their  fleshy  and  tendinous  por- 
tions, seek  and  tie  the  obturator  vessels,  divide  the  pectineus 
and  psoas  on  a  line  with  the  neck  of  the  femur,  and  secure  all 
the  bleeding  points.  On  the  outer  side,  divide  the  sartorius 
and  the  fascia  lata,  and  then  adduct  the  thigh  bo  as  to  throw 
the  great  trochanter  forward  and  facilitate  the  division  of 
the  muscles  attached  to  it. 

4.  Open  the  articulation  in  front  and  divide  the  posterior 
portion  of  the  capsule  as  close  as  possible  to  the  femur, 
together  with  the  remaining  tendons  that  are  inserted  in  the 
great  trochanter. 

5.  Division  of  the  posterior  segment  of  the  limb.  De- 
press the  thigh  beyond  the  border  of  the  table,  so  as  to 
make  the  wound  gape  widely,  and  divide  the  remainder  of 
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the  adductors  and  the  muaclca  attached  to  the  ischium  with  I 
gentle  strokes  of  the  knife,  tying  each  vessel  when  it  is  I 
recognized  or  divided.  It  is  well  also  to  resect  the  extra- 1 
mity  of  the  sciatic  nerve. 

The  resulting  wound  is  conical  and  gapeti  widely,  for, 
nofcwithstantling  the  laxity  of  the  tisanes,  there  is  not  enough 
niateriai  left  to  allow  the  sides  of  the  wound  to  he  hrought 
together  without  undue  tension,  if  the  surgeon  should  wish 
to  do  80.  Venieuil  considers  this  a  positive  advantage,  for 
not  only  doos  cicatrization  go  on  rapidly,  hut  aepticsemia  is  j 
less  likely  to  occur  in  a  wcll-espoaed  wound  from  which  the  'J 
secretions  escape  freely. 

Circular  Method. — The  patient  lying  upon  his  hack  with  1 
bis  thigh  overhanging  the  end  of  the  tahle,  a  circular  inci- 
sion is  made  through  the  akin,  six  Inches  below  the  anterior   ' 
Buperior  spine  of  the  ilium,  the  skin  retracted,  and  the 
muBcles  divided  successively  at  higher  levels,  until  the  femur 
is  reached.     The  capsule  is  then  divided  in  front  and  c 
the  sides,  close  to  the  edge  of  the  cotyloid  cavity,  the  head 
of  the  femur  dislocated  forwards,  the  knife  passed  behind  ] 
it,  dividing  the  ligamentum  teres,  the  remainder  of  the  cap-  ] 
siile,  and  the  muscles  attached  to  the  neck  and  trochanter. 

Anterior  Flap.- — The  position  of  the  patient  being  the 
same,  and  the  thigh  slightly  flexed  and  abducted,  the  point  I 
of  a  long  amputating  knife  is  entered  midway  between  the  f 
anterior  superior  apinc  of  the  ilium  and  the  top  of  the  great  1 
trochanter,  and  passed  inwards  and  backwards  to  a  point 
one  inch  below  and  in  front  of  the  tuberosity  of  the  ischium, 
grazing  the  anterior  surface  of  the  neck  of  the  femur,  and 
certainly  opening  the  capsule  of  the  joint  if  its    edge 
kept  turned  obhquely  towards  it.     (The  direction  may  h 
reversed  for  the  right  thigh,  the  knife  being  entered  on  the  , 
inner  aide.) 

A  well-rounded  flap  ending  at  the  junction  of  the  upper  1 
and  middle  thirds  of  the  thigh  is  then  cut  with  rapid  saw-  j 
ing  movements  of  the  knife,  and  reflected  upwanla.  The  [ 
limb  ia  forcibly  depressed,  and  if  the  capsule  has  been  well  \ 
divided  tliis  movement  will  throw  the  head  of  the  femur  ^ 
the  socket ;  if  not,  a  sintrlo  cut  w 
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knife  across  the  head,  of  the  bone  will  free  it.  The  leg  is 
then  rotated  inwards  so  as  to  bring  the  trochanter  forwards, 
the  surgeon  passes  the  knife  behind  ihe  head  of  the  bone 
and  cuts  a  short  posterior  flap  from  within  outwanls. 

Prof.  Van  Buren  divided  the  posterior  segment  from 
without  inwards  by  a  sweep  of  the  knife  as  in  a  circular 
amputation,  and  then  disarticulated  and  divided  the  rotator 
muscles  with  a  scalpel. 

In  the  flap  operation  by  tranaflxion  the  assistant  who 
compresses  the  artery  against  the  pelvis  with  one  hand 
should  follow  the  knife  with  the  other,  and  grasp  the  vessel 
in  the  flap  between  his  fingers  and  thumb,  and  his  control 
of  it  should  be  such  that  the  surgeon  can  give  his  attention 
first  to  securing  the  numerous  vessels  of  the  posterior  seg- 
ment, the  bleeding  from  which  may  be  partly  checked  by 
pressure  with  dry  sponges  or  cloths  while  the  ligatures  are 
being  applied.  Or  the  bleeding  points  may  be  caught  up 
rapidly  with  artery  forceps,  and  the  ligatures  not  applied 
imtil  after  all  have  been  Uius  secured. 

Modified  Oval  Method.  Fig.  68, 2).— The  patient  ia  Ifud 
upon  his  aide,  his  hips  at  the  foot  of  the  table.  A  straight 
incision  three  inches  long  ia  begun  oce  inch  above  the  sum- 
mit of  the  great  trochanter,  and  carried  along  its  posterior 
border,  and  a  circular  incision  is  then  carried  from  the 
lower  end  of  the  first  around  the  thigh,  passing  three  inches 
below  the  tuberosity  of  the  ischium.  These  incisions  should 
interest  the  skin  only,  their  borders  should  be  dissected  up 
for  about  an  inch,  and  the  muscles  of  the  outer  aspect 
divided  obliquely  upwards  towards  the  joint.  In  front  this 
division  should  not  be  carried  beyond  the  outer  edge  of  the 
rectus  muscle,  hut  posteriorly  it  should  be  as  extensive  as 
possible  and  close  to  the  bone. 

The  thigh  being  flexed  and  addticted,  the  capsule  ia 
opened,  first  longitudinally  on  the  finger  as  a  guide,  then 
forwards  and  backwards  along  the  edge  of  the  cotyloid, 
cavity,  the  head  of  the  femur  dislocated  backwards  ani 
outwards,  the  knife  passed  around  it  and  brought  dowix 
along  the  inner  aide  of  the  bone  nearly  to  the  level  of  the 
circular  incision,  and  then  made  to  cut  its  way  rapidly 
on  the  inner  side. 


PART  IV. 
EXCISION  OF  JOINTS  AND  BONES. 


Excision  of  a  joint  may  be  (1)  complete  or  (2)  partial. 
In  tlie  fonner  case  tlie  articular  ends  of  all  the  bones 
composing  it  are  removed ;  in  the  latter,  one  or  more  are 
retained.     Again,  partial  excision  may  consist  of  (1)  par- 
tial or  (2)  total  resection  of  the  articular  end  of  one  of  the 
members  of  the  joint.     The  former  is  always  unadvisable ;   ■ 
the  latter,  to  which  Oilier'  has  given  the  name  of  gemi-  i 
articular  resection,  baa  given  good  reaulta   in   traumatic  I 
cases.     Partial  excision  is   seldom  employed  for  disease  1 
except  at  the  shoulder  and  hip. 

Excision  of  a  bone  may  be  total  or  partial,  and,  in  the  \ 
case  of  the  long  bones,  witli  or  without  either  or  both  epi 
physea. 

JTie  term  resection  is  often  employed  in  this  connection 
as  a  synonym  of  excision.  In  the  narrower  sense  it  refers 
to  the  removal  of  a  portion  of  a  bone,  including  however  its 
entire  thickness;  thus,  a  joint  is  excised  by  the  resection 
of  tbe  bones  composing  it. 

Joints  arc  excised  on  account  of  injury,  disease,  or  an- 
cbyloMS  in  &  faulty  position ;  and  with  the  object  of  obtain- 
ing a  movable  joint,  as  in  the  upper  extremity,  or  anchylosisj 
isatthe  knee  and  ankle.     The  operative  procedures  may  ] 
vary  with  these  causes  and  these  objects.     Thus,  when  J 
anchylosis   is  sought  for,  the  division  of  the  muscles  and  | 
teaions  about  the  joint  is  of  no  moment;  but  if  the  joint  ia  | 
to  he  re-established,  the  muscles  which  control  its  movements  J 
miBtnot  be  disabled.     In  any  case  the  main  bloodvessels  ( 
Siw  nerves  must  be  respected;  the  incisions,  whenever  prac- 
tirable,  should  be  parallel  to  the  long  axis  of  the  limb ;  and  J 
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when  it  is  necessary  to  diride  a  tendon  or  muscle,  the  line 
of  section  should  be  oblique  rather  than  transverse,  so  as 
to  favor  re-union. 

The  incisions  should  be  sufficiently  free  to  allow  the  bone 
to  be  thoroughly  inspected  with  a  view  to  the  removal  of 
all  the  diseased  portion.  It  is  better  to  make  a  clean  divi- 
sion with  the  saw  than  to  remove  the  bone  piecemeal,  but 
the  use  of  tlie  gouge  is  proper  for  the  removal  of  small 
circumscribed  areas  of  disease  found  upon  the  surfaces  of 
section.  Roughening  of  the  out€r  surface  of  the  bone  due 
to  healthy  plastic  processes  must  not  be  nustakeii  for  caries. 

The  synovial  membrane  does  not  require  special  attention. 
In  cases  of  chronic  thickening,  white  swelling,  etc.,  it  is  well 
to  cut  and  scrape  away  aa  much  as  can  be  conveniently 
removed,  the  remainder  will  take  care  of  itself  and  not 
interfere  with'  the  process  of  repair.  Spence  recommends 
that  it  be  washed  with  a  solution  of  chloride  of  zinc,  1  to 
30  or  40. 

The  propriety  of  retaining  the  periosteum  is  still  a  sub- 
ject of  discussion,  and  one  in  which  the  decision  will  pro- 
bably vary  with  the  articiilation  and  the  circumstances  of 
the  case.  Certain  facts  have,  however,  been  already  estab- 
lished. Its  retention  is  a  safeguard  against  injury  to 
neighboring  tissues  during  the  operation ;  after  excision  <rf 
a  bone  it  gives  firmness  to  the  cicatrix,  diminishes  the 
shortening  of  the  limb,  and  insures  the  proper  attachment 
of  the  muscles ;  and  in  the  case  of  an  articulation,  if  ite 
relations  with  the  capsule  are  maintained  (^periosteo-capBulw 
excision'),  it  favors  the  reproduction  of  the  joint  with  arti- 
cular cartilages  and  ligamentary  support.  On  the  other 
hand,  the  reproduction  of  bone  is  not  always  desirable,  and 
may  be  excessive  or  irregular,  unduly  limiting  the  motaouB 
of  the  joint,  or  even  causing  anchylosis ;  and  finally,  the 
bruising  received  by  the  periosteum  during  the  operation 
may  cause  it  to  slough,  or  the  reproduction  of  bone  may 
fail  entirely. 

Von  Langenbeck'  has  shown  that  in  excision  of  the 
shoidder-joint  it  is  of  the  utmost  importance  to  preserve 
the  relatioiffi  of  the  periosteum,  the  capsule,  and  the  tendoai 
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of  the  ca|>sular  muscles,  but  in  all  othor  joints,  except  per- 
haps the  hip,  the  importance  ia  not  so  great,  or,  at  least,  so 
well  establislied.  Complete  restoration  of  the  shoulder-  j 
joint  and  re-establish mcnt  of  the  control  of  the  muaclea  over 
it  haa  never  been  accompliahed  except  by  the  subperioateal 
method.  The  periosteum  can  be  removed  withont  difficulty 
except  when  it  is  actively  inflamed ;  its  connection  with  the 
bone  is  very  alight  in  cases  of  chronic  osteitis  and  synovitis. 
The  tendons,  on  the  other  hand,  are  so  firmly  attached  to 
the  bone  that  the  elevator,  or  rugino,  is  sometimes  insuffi- 
cient to  remove  tliem  properly,  and  the  knife  must  then  be 
used,  its  edges  being  kept  as  close  as  possible  to  the  bone. 
Von  Langeubeck  goes  so  far  as  to  say  that  the  success  of 
a  perioateo-capsular  excision  depends  in  great  part  upon  i 
the  proper  alternation  in  the  use  of  the  knife  and  elevator.   ' 

Ab  a  general  rule,  to  which  there  are  few  exceptions,  the 
articular  ends  of  all  the  bones  forming  the  joint  should  be 
entirely  removed ;  any  articular  cartilage  that  is  left  is 
almost  certain  to  become  necrotic  and  fall  off  in  shreds, 
which  act  as  foreign  bodies  in  the  wound  and  prolong  the 
period  of  suppuration.  The  exceptions  to  this  are  found  in 
Bome  traumatic  cases  (Oilier,  Ilueter),  and  in  the  hip  and 
shoulder;  the  cotyloid  and  glenoid  cavities  should  not  be 
interfered  with  unless  actually  diseased. 

Excision  of  single  bones  may  be  required  on  account  of 
injury  or  disease.  The  latter  is  by  far  the  most  common 
cause,  and  its  most  common  examples  are  caries  of  the  small 
spongy  bones  and  necrosis  of  the  long  ones  due  to  acute 
oateomyelitis  or  periostitis.  The  incisions  should  be  made 
from  the  aide  where  the  coverings  of  the  bone  are  fewest 
and  of  least  importance ;  the  periosteum  should  be  left  be- 
hind, and  all  the  diseased  bone  ahonld  be  removed.  When 
the  entire  shaft  of  a  bone  has  become  necrotic,  it  must  be 
divided  with  the  chain  saw  or  cutting  pliers,  and  each  piece 
pulled  or  cut  away  from  its  epiphysis. 

The  term  iindement  de  Voi  haa  been  given  by  the  French 
■writera  to  a  procedure  upon  which  S^  lillot  attempted  to 
establish  a  method  of  treatment.  It  consists  in  the  removal 
by  the  gouge  of  all  the  central  portion  of  a  carious  spongy 
tone,  an  epiphyais,  or  even  the  sliaft,  leaving  only  the  pre- 
Buinably  healthy  shell  attached  to  the  periosteum.   Although   ■ 


it  has  proved  faulty  as  a  method,  it  is  a  useful  adjunct  to 
exciaion. 

Ill  cutting  down  upon  cariouH  bone  or  a  aequcstniiii  it  is 
well  to  keep  a  probe  in  t!ie  sinus  leading  to  it,  as  it  ia  aome- 
timcs  very  difficult  to  find  the  hole  in  the  hone  after  Uie 
blood  has  begun  to  flow.  "^^^ 
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Aa  formerly  performed,  exciaion  of  the  shouldcr-joinv 
an  operation  the  results  of  which,  to  quote  Holmes,'  were 
"  probahly  inferior — certainly  not  superior — to  those  of 
natural  anchylosis."  If  anchylosis  did  not  follow,  the  joint 
was  loose,  under  slight  control,  and,  at  the  best,  could  not 
be  raised  above  the  horizontal  line.  During  tbe  last  ten  or 
fifteen  years,  however,  Oilier'  and  Von  Langenbeck*  have 
shown  that  the  periosteo-capsular  method  fumiahea  a  much 
larger  measure  of  success.  In  a  case  operated  upon  by  the 
former  where  four  inches  of  the  humenis  was  removed,  the 
ultimate  shortening  was  only  half  an  inch,  and  the  motions 
were  quite  full ;  and  the  latter  reports  several  cases  in  which 
the  arm  could  be  raised  to  the  vertical  line,  and  the  control 
of  tbe  limb  was  perfect.  In  all  of  Von  Langenbeek's  cases 
the  operation  was  undertaken  on  account  of  gunshot  injury. 

As  the  capsular  muscles  arc  attached  to  the  greater  and 
lesser  tuberosities,  the  capsule  and  periosteum  must  be 
divided  between  these  two  bony  prominences,  that  is,  in 
the  direction  of  and  near  to  the  tendon  of  the  long  head  of 
the  biceps.  An  anterior  incision  beginning  at  the  acromio- 
coraeoid  triangle  is  the  best  one  for  this  purpose,  and  has, 
moreover,  the  advantage  of  sparing  the  posterior  circiunfiex 
artery  and  nen-e.  The  cephalic  vein  lies  in  the  groove 
between  the  deltoid  and  pectoral  muscles,  and  is  avoided 
by  making  the  incision  incline  outwards.     When  the  soft 
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parts  arc  much  thickened  and  consolidated,  this  incision 
Deeds  to  be  3uppleinent-cd  by  a  short  transverse  one  (Fig. 
tin,  S)  running  outwards  from  ita  upper  cud  parallel  to  and 
just  below  the  edge  of  the  acromion,  dividing  the  fibres  of 
the  detoid  transversely  in  its  course  ;  sometimes  the  coniii- 
tion  of  the  parts  is  such,  and  the  sinuses  so  placed  that  a  > 
larjfe  external  flap,  with  its  base  directed  upwards,  has  to  I 
be  made  by  a  triangular  or  curved  incision,  and  raised  up 
80  as  to  freely  expose  the  outer  aspect  of  the  head  of  the 
humerus.  In  any  case  the  trunk  of  the  posterior  circumflex 
artery  should  he  spared.  It  is  imbedded  in  loose  cellular 
tissue,  and  when  cut  may  retract  ao  far  tliat  a  ligature  can- 
not be  easily  placed  upon  it. 

The  condition  of  the  glenoid  cavity  seems  to  affect  the 
prognosis  serionsly.  In  eight  fatal  cases  collected  hy 
Hodges,'  it  had  been  interfered  with  in  all  but  one.  Con- 
Bequently  it  should  not  he  touched  unless  actually  diseased, 
and  the  interference  should,  if  possible,  he  limited  to  the 
use  of  the  gouge. 

Spence  makes  a  counter-opening  behind  for  drainage, 
but  this  seems  to  be  unnecessary. 

Operation  (Oilier).  Fig.  69.— The  arm  is  abducted 
and  rotated  inwards.  The  point  of  the  knife  is  entered  at 
the  beak  of  the  coracoid 
process,  and  carried  four 
inches  downwards  and  outr 
warda  in  the  general  dii-ec- 
tion  of  the  filircs  of  the  del- 
toid, or  as  much  further  as 
may  be  necessary.  The 
incision  thus  made  will  be 
external  to  the  inner  border 
of  the  deltoid,  and  should 
comprise  all  the  tissues 
down  to  the  bone. 

Xlie  eilgca  of  the  wound 
ire  held  apivrt  with  retrac- 
lora,  and  the  capsule  and 
periosteum     are     divided     j 

'  Excision  of  Juini 
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along  the  outer  edge  of  the  teiirion  of  tlie  long  head  of  tlie 
biceps  and  tlae  bicipital  groove  to  the  full  extent  of  the  ex- 
ternal incisian.  The  outer  edge  of  the  incision  is  raiaad, 
and  the  periosteum,  together  with  the  capsule  and  tendons 
of  the  muscles  inserted  upon  the  greater  tuberosity,  is  care- 
fully detacbed  with  the  elevator  and  knife,  while  an  assistant 
rotates  the  arm  inwards  to  increase  the  extent  of  and  facili- 
tate the  dissection. 

The  tendon  of  the  biceps  is  tlien  raised  from  its  groove 
and  held  out  of  the  way,  the  arm  rotated  outwards,  and 
the  periosteum,  capsule,  and  tendou  of  the  subscapular  dis- 
sected off  in  the. same  way  on  the  inner  side. 

The  head  of  the  humerus  is  then  dislocated  forwards,  the 
posterior  attachments  of  the  capsule  separated  with  the 
elevator  or  knife,  the  periosteum  peeled  off  the  posterior 
face  of  the  neck  and  shaft  of  the  humerus,  and  the  bone 
sawn  through  transversely  with  an  ordinary  or  a  chain 
saw. 

If  the  articular  surface  of  the  glenoid  cavity  is  affected, 
it  must  be  scraped  ;  if  the  bone  itself  is  diseased,  it  should  be 
gouged  out  until  healthy  bleeding  bone  is  reached,  or  the 
neck  may  be  cut  through  with  strong  cutting  pliers  after 
removal  of  its  periosteum. 

Foil  Langenheck' g  method  differs  slightly  from  the  above. 
He  begins  his  incision  at  the  anterior  border  of  the  acro- 
mion just  outside  of  the  acromio-clavicular  junction,  and 
carries  it  directly  downwards,  the  arm  being  so  held  as  to 
bring  the  outer  condyle  of  tlie  humerus  in  front.  This 
saerifices  the  inner  fibres  of  the  deltoid  by  severing  their 
nerves.  He  carries  the  incision  through  the  muscle  down 
to  the  capsule  and  bone,  then  raises  the  sheath  of  the  ten- 
don of  the  biceps,  which  presents  in  the  line  of  the  incision, 
with  pronged  forceps,  and  opens  it  carefully  from  without 
inwards.  As  soon  as  the  shining  tendon  is  seen  he  slits 
the  sheath  throughout  the  etitire  length  of  the  incision, 
opening  the  capsule  quite  np  to  the  acromion,  and  exposing 
the  articular  end  of  the  humerus  with  the  tendon  lying 
upon  it. 

He  then  raises  the  periosteum  on  the  inner  side  until  the 
lesser  tuberosity  is  reached,  lays  aside  the  elevator,  and 
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peels  off  the  tendon  of  the  subscapular  with  knife  and 
pronged  forceps,  taking  the  greatest  pains  to  maintain  its 
relations  with  the  capsule  and  periostenm.  After  this  dis- 
section has  been  carried  as  far  as  possible  on  the  inner  side,  , 
he  lifts  the  tendon  of  the  biceps  from  its  sheath,  carries  it 
inwards,  drops  it  into  the  joint,  and  denudes  the  bone  on  , 
the  outer  side  with  the  same  precautions,  using  the  knife 
inetead  of  the  elevator  to  detach  the  capsule,  tendons,  and 
ligamente.     The  rest  of  the  operation  as  above. 

If  only  the  articular  head  of  the  bone  is  to  be  resected, 
near  the  upper  end  of  the  tuberosities,  there  is  no  perios- 
teum to  be  removed.  The  ligamentous  and  muscular  at- 
tachments are  approached  from  within  the  joint,  and  the 
bone  divided  with  the  chain  or  key-hole  saw,  without  rais- 
ing it  from  its  place. 

By  a  Transverse  Ineiition.  (N^aton,  Pemn.) — A  j 
trsmverse  incision  three  and  a  half  or  four  inches  long  is 
made  parallel  to  and  half  an  inch  below  the  edge  of  the 
acromion,  beginning  in  front  between  it  and  the  coracoid 
process.  The  fibres  of  the  deltoid  are  divided  close  to 
the  acromion,  and  by  their  retraction  expose  the  capsule 
largely. 

The  capsule  is  di\'ided  along  the  outer  edge  of  the  tendon 
of  the  biceps,  and  then  transversely  in  the  direction  of  the 
external  wound ;  the  bone  is  approached  and  denuded 
through  tills  opening,  and  the  operation  completed  as  before. 

The  vessels  and  nerves  are  well  protected  by  this  method, 
bat  it  is  very  difGcult  of  execution. 

Jixeigion  of  the  Mead  of  the  Scapula. — When  the  disease 
is  confined  to  the  glenoid  cavity  and  the  neck  of  the  scapula, 
the  affected  parts  can  be  removed  by  a  longitudinal  posterior 
im^sion  extending  from  the  base  of  the  acromion  to  the  fold 
»f  the  axilla. 


EXCISION  OF  THE  ELBOW-JOIST. 

Partial  excision  of  the  clhow-joint  for  disease,  even  wl 
"'6  portions  left  behind  are  entirely  healthy,  is  more  dan- 
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geroTis  and  jpves  leas  Biitisfactory  results  than  complet*  ex- 
cision. The  humerus  sliould  be  sawn  through  at  or  just 
above  the  epicondylcs,  the  ulna  at  the  base  of  the  coronoid 
process,  and  the  radius  through  its  neck.  The  extent  of 
the  disease  may  make  it  necessary  to  surpass  these  limits, 
but  the  result  will  then  be  less  perfect,  aud  in  any  CMe 
every  elfort  should  he  made  to  preserve  the  continuity  be- 
tween the  periosteum  and  the  tendons  of  the  brachialia 
anticus  and  biceps  so  as  to  provide  for  future  flexion  of  the 
forearm. 

Reproduction  of  bone  takes  place  leas  completely  at  the 
elbow-joint  than  at  any  other  of  the  major  articulations,  and 
consequently  the  greater  the  amount  removed  the  greater 
the  danger  of  the  formation  of  an  imperfect,  loose,  and  in- 
efficient joint,  even  when  the  subperiosteal  method  has  been 
thoroughly  carried  out.  Von  Langenbeck'  removed  four 
and  a  half  inches  of  the  humerus  and  two  inches  of  the 
ulna  sub perioste ally  in  a  case  of  gunshot  injury,  and  says 
the  result  was  the  worst  he  ever  saw,  the  connection  be- 
tween the  arm  and  forearm  being  so  very  loose  that  the 
patient  was  obliged  to  use  a  supporting  brace,  by  the  aid  of 
which  he  was  able  nevertheless  to  make  excellent  use  of  hia 
hand.  Ordinarily  anchylosis  is  to  be  preferred  to  a  very 
loose  joint. 

In  cases  of  gunshot  injury  Von  Langenbeck  and  Oilier 
remove  as  little  as  posaihle,  making  a  partial  (semi-articular) 
excision  when  either  the  humerus  or  the  bones  of  the  fore- 
arm alone  are  injured.  The  English  authors  think  the 
danger  in  cases  of  excision  for  disease  is  rather  of  removing 
too  little  than  too  much,  and  recommend  that  the  humerus 
be  sawn  through  above  the  condyles. 

As  the  joint  is  covered  anteriorly  with  soft  parts,  among 
which  lie  nearly  all  the  principal  arteries  and  nerves,  and 
is  almost  subcutaneous  posteriorly,  it  must  be  approached 
from  the  latter  aide,  and  the  incisions  must  be  made  with 
especial  reference  to  the  safety  of  the  ulnar  nerve,  where  it 
runs  between  the  olecranon  aud  the  epitrochlear.  The  ori- 
^nal  method,  and  the  one  used  almost  exclusively  for  many 
years,  was  the  H-incision,  composed  of  two  longitudinal  io- 
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cisions  eonuected  midway  by  a  transverse  one  crosaiug  the 
tip  of  the  olecranon.     It  has  the  disadvantage  of  dividing 
the  ulnar  nerve  or  exposing  it  m  the  wound  during  the   , 
period  of  suppuration,  and,  having  been  superseded  by  leas 
complicated  ones,  does  not  need  to  be  deacribed.  | 

Although  excellent  joints  haie  been  obtained  by  the  old 
operations  the  preference  should  be  given  to  the  modem  sub- 
periosteal method,  not  only  on  account  of  the  greater  cer-  ' 
taintj  of  the  re-establishment  of  a  useful  limb,  but  also 
hecause  the  danger  of  diffuse  inlianunation  and  purulent 
infiltration  is  much  less  when  it  is  employed.  These  dangers 
are  greater  at  the  elbow  than  at  any  other  joint,  except  the 
hip,  and  secondary  amputation  is  more  frequently  reijuired. 

Tlie  other  methods  have  been  devised  with  the  view  of 
sparing  the  nerve,  preserving  the  attachment  of  the  triceps 
and  the  continuity  of  the  lateral  ligaments  with  the  perios- 
teum, and  facilitating  the  operation.  Although  the  central  I 
lon^tudinal  incision  has  been  extensively  used  the  prefer- 
ence seems  now  to  be  due  to  methods  of  approach  from  the 
radial  side,  such  as  OUier's,  N^iaton's,  and  Hueter's. 


Central  Longitudinal  Ineition.  Fig. 
70,  A.  (Von  Langenheck.) — The  fore- 
jirm  being  slightly  flexed,  a  longitudinal 
incision  SJ  inches  long  is  made  a  little 
to  the  inner  side  of  the  median  line  of 
the  triceps  and  ulna,  and  carried  down 
to  the  bone.  The  iimer  edge  of  the 
divided  periosteum  is  rabed  from  the 
ulna,  the  corresponding  half  of  the  ten- 
don of  the  triceps  detached  with  it,  and 
the  dissection  continued  towards  the  in- 
ternal condyle,  the  knife  being  kept  con- 
stantly against  the  bone,  and  the  flexion 
of  the  arm  increased  as  the  dissection 
advances.  As  the  epitrochlear  is  ap- 
proached the  greatest  care  is  needed  to 
preserve  the  connection  between  the  pe- 
riosteum, the  muscular  attachments,  and 
the  internal  lateral  hgament,  and  it 
13 
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may  be  necessary  to  prolong  the  first  inciaion  opwiirds  so  as 
to  get  more  room. 

After  the  inner  half  of  the  joint  has  been  thus  laid  open 
and  the  epitrochlear  bared,  the  soft  parts  are  replaced  and 
a  similar  dissection  made  upon  the  outer  side  with  the  same 
precautions. 

The  humerus  is  then  dislocated  backwards  through  the 
wound  and  sawu  through  at,  or  as  near  as  possible  to,  the 
epicondyles,  according  to  the  lesion.  If  the  condition  of 
the  soft  parts  does  not  allow  of  this  projection  of  the  humerus 
the  chain  or  keyhole  saw  must  be  used. 

The  ulna  is  then  cleaned  circularly  as  far  as  necessary 
and  sawn  through,  and  the  head  of  the  radius  removed  with 
the  saw  or  cutting  pliers. 

outer's  Method.^  (Fig.  70,  S.)— The  forearm  is  slightly 
flexed,  and  an  incision  is  commenced  two  inches  above  the 
tip  of  the  olecranon  on  the  outer  side  of  the  arm  at  the 
interstice  between  the  triceps  and  supinator  longus.  This 
incision,  involving  the  skin  only,  is  carried  downwards  to 
the  epieondyle,  thence  downwards  and  inwards  in  the  line 
of  the  upper  border  of  the  auconsGua  to  the  olecranon,  and 
thence,  tiie  point  of  the  knife  touching  the  bone,  directly 
downwards  along  the  inner  side  of  the  posterior  aspect  of 
the  ulna  for  one  or  two  inches. 

The  fascia  ia  then  divided  in  the  line  of  the  incision,  and 
the  interstice  between  the  triceps  on  one  side  and  the  supi- 
nator longus,  radial  extensor,  and  anconsens  on  the  other, 
followed  down  to  the  capsule  and  bone.  The  capsule  is 
opened,  and  the  humerus  denuded  on  its  anterior  and  poste- 
nor  faces  as  far  inward  as  possible,  care  being  taken  to 
maintain  the  relations  of  the  muscular  and  ligamentary 
attachments. 

The  tendon  of  the  triceps  and  the  periosteum  of  the  ulna 
are  next  detached,  and  in  separating  the  former  it  is  better 
to  begin  inside  the  joint  at  the  free  edge  of  the  olecranon. 

The  denudation  of  the  external  condyle  and  tuberosity  of 
the  humerus  is  then  completed,  and  the  external  lateral  liga- 
ment entirely  detached,  the  forearm  flexed  on  its  inner  side,.     . 

I  Traits  de  In  11  eventration  (lea  O?,  p.  340. 
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and  the  end  of  the  humerus  dislocated  outwards  into  the  ' 
wound,  thus  rendering  the  difficiiU  disaection  of  the  project- 
ing epitrochlear  easier.  When  this  latt«r  has  been  com- 
pleted, the  periosteum  of  the  humerus  is  raised  circularly 
to  the  proper  height,  and  the  hone  sawn  through.  The 
head  of  the  radius  is  then  removed,  the  denudation  of  the 
ulna  completed,  and  the  hone  sawn  through  perpendicularly 
to  ita  axis. 

NSaton's  Method.  (Fig.  71,  A.') — A  longitudinal  in-, 
cision  is  begun  on  the  out«r  border  of  the  humerus  between  ] 
the  triceps  and  supinator  loiigus,  1| 
inches  above  the  end  of  the  olecranon, 
and  carried  downwards  for  a  distance 
of  3  inches.  A  transverse  incision 
cntting  through  to  the  bone  is  next 
made,  from  the  lower  end  of  the  first, 
across  the  ulna  to  its  inner  border. 

The  triangular  flap  thus  fonned, 
including  the  periosteum  of  the  ulna, 
ia  diaaected  up,  the  external  lateral 
and  orbicular  ligaments  divided,  and 
the  head  of  the  radius  removed.  The 
tendon  of  the  triceps  ia  detached  and 
the  denudation  of  the  ulna  completed. 

The  ulna  is  projected  through  tlie 
incision  by  bending  the  forearm  to- 
wards its  inner  side,  and  is  sawn  oif. 

The  humerus  is  then  easily  turiieil 
out  through  the  incision,  denuded 
from  below  upwards  with  the  usual  Biei'ton  or  iha  ^i^"»- 
precautious,  and  sawn  off  at  the  de-  Huewr.  '  "  ■  ' 
sired  height. 

Lontf  Radial  Incision  (Hueter*).'  (Fig-  71,  B  and  C.) 
— ft  preliminary  longitudinal  incision,  half  an  inch  long,  is 
trat  made  directly  down  upon  the  tip  of  the  epitrochlear, 
*r  nther  on  its  anterior  side,  so  as  to  avoid  more  surely  the 
nlMt  nerve  which  lies  close  behind  it,  and  the  muscular 

'  Dfutsches  Ztilwlirift  ftlr  Oiinii^lt',  2i)  vol.,  p.  68. 
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attachments  and  the  internal  lateral  ligament  s 
cutting  aronnd  this  prominence. 

The  mair  incision  is  then  made  by  entering  the  knife 
abOTe  the  point  of  the  external  epicondyle  and  carrying  it 
straight  down  over  it,  thus  opening  the  joint  and  exposing 
the  head  of  the  radius  by  dividing  the  external  lateral  liga^ 
ment  longitndinally  and  the  orbicular  ligament  transversely. 
The  head  of  the  radius  is  then  removed  after  sawing  through 
its  neck. 

The  operator  then  passes  his  left  forefin'rer  through  the 
wound,  first  to  the  anterior  snrface  of  the  huraema  to  make 
the  capsule  tense,  and  guide  the  detachment  of  it  and  the 
periosteum,  and  tlien  along  the  posterior  surface  under  the 
tendon  of  the  triceps  with  the  same  object. 

It  is  not  necessary  to  carry  this  dissection  very  far  to- 
wards the  inner  side,  because  by  dislocating  the  ulna  forci- 
bly inwards  the  end  of  the  humeraa  can  be  made  to  project 
through  the  radial  incision,  and  then  its  denudation  can  be 
easily  and  safely  completed,  and  the  bone  sawn  through. 

The  end  of  the  olecranon  is  then  brought  into  the  centre 
of  the  incision,  and  the  separation  of  the  triceps  begun  at 
the  upper  free  edge  of  the  process  with  vigorous  short  cuts 
into  the  substance  of  the  bone,  so  that  it  is,  as  it  were,  peeled 
out  of  its  tendinous  envelope.  When  the  proper  point  is 
reached  the  bone  ia  sawn  through. 

Partial  Incimon.- — OUier's  and  Hueter's  methods  are 
especially  applicable  to  that  form  of  semiarticular  excision 
in  which  the  lower  end  of  the  humerus  is  resected.  N^Ia- 
ton's  or  Von  Langentieck'a,  or  the  lower  part  of  (filler's,  can 
be  used  for  the  removal  of  the  ends  of  liie  ulna  and  radiua. 


\      F  A  OSBD  ELBOW. 

n  hylo  a  f  he  joint,  Von  Langenbcck's 
1    an  I    h     ulna  divided  with  a  chain 

b  n  d  ui  d  The  detachment  of  the 
T  stt  m  tl  n  proceeded  with  upwards, 
1 1  of  U     h  m        ,  with  the  attached  ends 
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of  riie  bones  of  the  forearm,  projected  through  the  woundll 

and  sawn  off.  I 

Or  either  of  the  two  following  methods  may  he  employed.  I 

£xcigion  of  Anchyloeed  Elhow  (Oilier).— An  incisioB  I 
two  and  a  half  inches  long  is  iirst  made  on  the  outer  and  I 
jiosterior  side  of  the  limh  and  earned  through  to  tlie  bone,  I 
its  centre  being  ou  a  level  with  the  tip  of  the  olecranon.  I 
A  second  incision  one  and  a  half  inches  long,  involving  the  I 
skin  only,  is  made  on  the  inner  side  of  the  ulnar  nerve  at  I 
the  level  of  the  internal  border  of  the  humerus.  The  nerve  I 
is  found  on  dividing  the  fascia,  is  drawn  aside  together  witb  1 
the  posterior  lip  of  the  wound  with  a  blunt  hook,  and  &  I 
then  entirely  out  of  the  way  of  injury.  I 

The  lips  of  the  two  wounds  are  separated,  the  periosteum  ^ 
detached,  a  narrow  saw  passed  under  the  triceps,  and  the 
humerus  sawn  nearly  through  from  behind  forwards,  leaving 
a  thin  shell  of  bone  in  front  which  is  then  broken.     The 
conditions  are  now  those  of  a  movable  joint,  and  more  or 
less  of  the  lower  fragment  or  of  each  fra;rment  is  removed,  J 
according  to  the  condition  of  the  bone.     The  triceps  should  I 
be  detached  before  the  olecranon  is  divided.  I 

Excinon  of  Anchyhsed  Elbow  (P.  Heron  Watson').—  I 
Thb  method  is  intended  only  for  the  removal  of  the  arti-  I 
cular  end  of  the  humerus.  In  cases  of  more  or  less  complete  1 
anchylosis  foUowinp;  injury.  The  advantages  claimed  for  I 
it  are  that  it  leaves  the  attachments  of  the  triceps  and  1 
brachialis  anticus  undisturbed,  and  limits  the  area  of  the  I 
operation  almost  exclusively  to  within  the  capsular  ligament,  I 
and  thereby  seems  to  secure  a  more  speedy  healing  of  the  I 
wound.  Wateon  has  used  it  in  six  cases,  in  all  of  which  I 
the  results  were  satisfactery.  I 

1.  A  linear  incision  is  made  over  the  ulnar  nerve  at  the  I 
inner  side  of  the  olecranon.  2.  The  nerve  is  carefully  I 
turned  over  the  inner  condyle.  3.  A  probe-pointed  bia-  I 
toury  is  introduced  into  the  elbow-joint  in  front  of  the  hu-  I 
merus  and  then  behind  that  bone,  and  carried  upwards  so  I 
aa  to  divide  tlie  upper  capsular  attachments  in  front  and  I 

I   E(linburj;li  Mtd.  Jouni.,  Sl«,  187S,  p.  B8C.  I 
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behind.  4.  A  pair  of  bone  forceps  are  next  employed  to 
cut  off  the  entire  inner  conflyle  and  trochlea  of  the  buraeruB 
[from above  downwards],  and  then  introduced  in  the  oppo- 
site direction  [from  below  upwards  and  outwards]  so  as  to 
detach  the  external  condyle  and  capitulum  of  the  humerus 
from  the  shaft.  5.  The  angular  end  of  the-humerus  is 
turned  out  through  the  incision  and  sawn  off  stiuare.  6, 
The  external  condyle  and  capitulum  are  removed  partly  by 
twisting,  partly  by  dissection,  witliout  any  division  of  the 
skin  on  the  outer  side  of  the  arm. 

If  there  ia  dense  osseous  union  that  cannot  be  overcome 
by  flexion  and  extension  under  chloroform,  the  humenis 
must  be  divided  through  the  condyle  with  bone  pliers,  and 
the  operation  completed  as  above. 


EXCISION  OF  THE  WRIST. 

In  186S  Prof.  Lister  was  called  upon  to  treat  a  case  of 
compound  fracture  and  dislocation  of  the  wrist  in  a  youth 
of  seventeen,  in  which  the  ends  of  the  bones  of  the  forearm 
projected  one  and  a  half  inches  through  a  wound  on  the 
palmar  aspect.  He  resected  the  ends  of  the  bones  and 
replaced  the  parts ;  five  months  afterwards  the  injured  wrist 
was  as  useful  and  as  freely  movable  as  the  other,  although 
considerably  smaller.  OUier  surgeons  had  had  a  similar 
experience  aud  had  reported  it,'  but  to  Prof.  Lister  belongs 
the  credit  of  detecting  the  principle  involved  and  of  estab- 
lishing upon  it  a  new  and  highly  successful  method  of  ope- 
ration, one  which  baa  practically  superseded  all  others.  He 
has  not  formulated  the  treatment  of  traumatic  cases,  but  in 
excision  for  chronic  disease  be  advises  the  removal  of  all 
the  carpal  bones,  except  possibly  the  pisiform  and  the  hook- 
like process  of  the  unciform,  and  of  the  articular  surfaces 
of  those  of  the  metaearpus  and  forearm  if  the  bones  them- 
selves are  not  more  than  superficially  affected ;  if  on  exami- 
nation they  prove  to  be  more  deeply  involved,  he  uses  the 
cutting  pliers  aud  gouge  freely.     In  one  instance  he  hol- 
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lowed  out  the  entire  shaft  of  the  third  metacarpal  bone, 
leaving  it  a  mere  shell,  and  the  case  did  well.  In  his 
earlier  operations  he  divided  the  radius  and  ulna  trans- 
versely about  an  inch  above  the  joint,  but  aa  these  bones 
are  usually  affected  but  slightly,  he  now  removeB  only  a 
thin  slice  from  the  end  of  the  radius,  and  cuts  through 
the  ulna  obliquely,  so  as  to  take  away  all  the  part  that 
is  covered  with  cartilage  and  leave  the  styloid  process 
(Kg.  72). 


The  principles  involved  in  the  treatment  of  traumatic 
cases,  especially  after  gunshot  injury,  are  not  yet  well 
established.  Von  Langenbeek'  inclines  towards  primary 
excision  whenever  the  injury  is  severe,  and  thinks  it  may 
safely  be  partial  instead  of  complete.  The  exuberant  growth 
of  bone  which  characterizes  this  locality  occurs  during  con- 
servative treatment  as  well  as  after  excision,  and  its  inter- 
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fcrence  with  tho  function  of  the  member  is  likely  to  be  even 
greater  in  the  forraiir  than  in  the  latter  case. 

Posteriorly  and  laterally  the  wrist  is  covered  only  with 
skin  and  tendons,  with  no  arteriea  or  nerves  of  importance 
except  the  radial  artery,  which  winds  around  the  outer  side 
to  pass  again  through  the  first  metacarpal  space  to  the  pal- 
mar aspect  of  the  hand,  and  form  the  deep  palmar  arch 
just  below  the  bases  of  the  metacarpal  bouea.  Between 
the  extensor  tendons  of  the  thumb  and  of  the  forefinger 
exists  a  triangular  interval,  shown  in  figure  73,  the  apex  of 
which  is  directed  upward  and  lies  pear  the  middle  of  the 
dorsal  aspect  of  the  epiphysis  of  the  radius.  Witliin  this 
space  are  found  only  the  tendons  of  the  long  and  short  ex- 
tensores  carpi  radiales,  with  their  insertions  into  the  second 
and  third  metacarpals,  and  as  experience  has  shown  that 
tbeae  tendons  can  be  detached  or  divided  without  prejudice 
to  the  subsequent  usefulness  of  the  hand,  the  articulation 
can  be  safely  approached  through  this  space. 

The  extensor  tendons  are  lodged  in  deep  grooves  upon 
the  surface  of  the  radius  from  which  it  is  very  difficult  to 
raise  them  without  opening  their  sheaths,  and  therefore  if  it 
is  necessary  to  take  more  than  a  thin  slice  from  the  bevelled 
end  of  the  bone,  it  should  be  done  with  a  gouge  and  as  a 
late  step  in  the  operation.  In  this  way  it  is  possible  to 
leave  the  tendons  unhurt,  and  even  unseen. 

On  the  inner  side  the  tendon  of  the  extensor  carpi  ulnaria 
covers  the  ulna,  in  front  of  it  passes  the  flexor  carpi  ulnaris 
on  its  way  to  its  insertion  into  the  pisiform  bone  and  the 
base  of  the  fifth  metacarpal.  The  anterior  aspect  is  occu- 
pied by  the  numerous  and  important  fiesor  tendons,  the 
median  and  ulnar  nerves,  and  several  arteries  or  arterial 
branches  of  considerable  size.  Towards  the  outer  side  the 
tendon  of  the  flexor  carpi  radialis  passes  through  a  groove 
on  the  surface  of  the  trapezium,  to  be  attached  beyond  the 
base  of  the  second  metacarpal.  An  ubiar  incision  should 
pass  between  the  llexor  and  extensor  carpi  ulnaris  at  the 
anterior  border  of  the  ulna. 

Bilateral  Inc-inons  (Listei^).  Figs.  73  and  74,  A,  B- 
— AH  adhesions  are  first  broken  down  by  freely  moving  all 
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I  tlie  articulations  of  the  hand,     Tlic  radial  iTicision  is  made"  I 

II  in  the  situatioB  indicated  by  the  line  L  L\a  Fig.  73,  or  1 
Fig,  74,  A.  It  conimeneea  above  at  the  middle  of  the' 
dorsal  aspect  of  the  radius  on  a  level  with  the  styloid  pro- 
cess. Thence  it  is  at  first  directed  towards  the  inner  side  of  | 
the  metacarpo-phalangeal  articulation  of  the  thumb,  run- 
ning parallel  to  the  tendon  of  the  extensor  secundi  inter- 
nodii ;  on  reaching  the  radial  border  of  the  second  meta- 
carpal bone  it  is  carried  downwards  longitudinally  for  half 
the  length  of  t!ie  bone. 


The  soft  parte  on  the  radial  side  of  the  incision  are  next 
iletacbed  from  the  bones  with  the  knife  guarded  by  the 
thumb-nail,  so  as  to  divide  the  tendon  of  the  extensor  carpi 
rs^slis  longior  at  ite  insertion  into  the  base  of  the  second 
"letaoarpal,  and  raise  it  along  with  that  of  the  extensor 
OKvior,  previously  cut  across,  and  the  extensor  secundi  in- 
lernoii,  while  the  radial  artery  is  thrust  somewhat  out-' 
*»rd8.    The  trapezium  is  then  separated  from  the  rest  of  j 
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the  carpus  by  mBniis  of  cutting  forceps  applied  in  a  line 
with  the  longitudinal  part  of  the  incision.  The  removal  of 
the  trapezium  is  reserved  till  the  rest  of  the  carpus  has 
been  taken  away.  The  soft  parts  on  the  ulnar  side  of  the 
incision  are  now  dissected  up  as  far  as  is  convenient,  the 
extensor  tendons  being  relaxed  by  bending  back  the  hand, 

The  knife  ia  next  entered  on  the  inner  side  of  the  arm, 
two  inches  above  the  end  of  the  ulna,  immediately  anterior 
to  the  bone,  and  is  carried  downwards  between  it  and  the 
flexor  carpi  ulnaris,  and  on  in  a  straight  line  as  far  aa  to 
the  middle  of  the  fifth  metacarpal  bone  at  its  palmar  aspect 
(Fig.  74,  B~).  The  dorsal  lip  of  the  incision  is  raised,  and 
the  tendon  of  the  extensor  carpi  ulnaris  cut  at  its  inserdon 
into  the  fifth  metacarpal,  and  dissected  up  from  its  groove 
in  the  ulna,  care  being  taken  to  avoid  isolating  it  from  the 
integuments,  and  thus  endangering  its  vitality.  The  ex- 
tensors of  the  finger  are  then  readily  separated  from  the 
carpus,  and  the  dorsal  and  internal  ligaments  divided,  but 
the  connections  of  the  tendons  with  the  radius  are  purposely 
left  undisturbed. 

The  anterior  surface  of  the  ulna  is  then  cleared  by  cutr 
ting  towards  the  bone,  so  as  to  avoid  the  artery  and  nerve ; 
the  articulation  of  the  pisiform  is  opened,  if  that  has  not 
been  already  done  in  making  the  incision,  and  the  flexor 
tendons  are  separated  from  the  carpus.  While  this  ia  being 
done  the  knife  ia  arrested  by  the  process  of  the  unciform 
bone  wliich  ia  clipped  through  at  its  base  with  pliers.  The 
knife  must  not  be  carried  further  down  the  hand  than  the 
bases  of  the  metacarpal  bones,  so  as  not  to  injure  the  deep 
palmar  arch.  The  anterior  ligament  of  the  wriat-joint  is 
divided,  after  which  the  junction  between  the  carpus  and 
metacarpus  is  severed  with  cutting  pliers,  and  the  carpus 
extracted  through  the  ulnar  incision  by  seizing  it  with  strong 
forceps  and  touching  with  the  knife  any  ligamentous  con- 
nections that  may  remain  undivided. 

The  hand  being  now  forcibly  everted  the  articular  ends 
of  the  radius  and  ulna  will  protrude  at  the  ulnar  incisiun. 
If  they  appear  sound  or  only  superficially  affected,  the  arti- 
cuVar  surfaces  only  are  removed.  The  ulna  is  divided  oh- 
liijuely  with  a  small  saw,  so  as  to  take  away  the  cartilage- 
covered  rounded  part  over  which  the  radius  sweeps,  while 
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the  base  of  the  styloid  process  is  retained.  The  end  of  the 
radius  is  then  cleared  sufficieatly  to  allow  a  thin  slice  to  be 
sawn  off  parallel  to  the  general  direction  of  the  inferior 
articular  eurface,  and  the  articular  facet  on  the  ulnar  aide 
of  the  hone  is  clipped  away  with  bone  forceps.  If,  on  the 
other  hand,  the  hones  prove  to  be  deeply  carious  the  pliers 
or  gouge  must  be  used  with  the  greatest  freedom. 

The  metacarpal  bones  are  next  dealt  with  on  the  same 
principle.  If  sound  only  the  articular  surfaces  are  clipped 
off. 

The  trapezium  is  next  seized  with  forceps  and  dissected 
out,  so  as  to  avoid  cutting  the  tendon  of  the  flexor  carpi 
r^ialis  which  is  firmly  bound  into  the  groove  on  its  palmar 
aspect,  the  knife  being  also  kept  close  to  the  hone  elsevfhere 
to  preserve  the  radial  artery.  Tiie  articular  end  of  the 
first  metacarpal  is  then  removed.  Lastly,  the  articular 
surface  of  the  pisiform  is  clipped  off,  the  rest  of  the  bone 
being  left  if  sound.  The  process  of  the  unciform  is  also 
left  if  sound.  The  ra<lial  wound  may  be  closed  with  sutures, 
hut  the  uinnr  one  must  be  kept  open  for  drainage,  and  the 
iimb  must  be  bound  upon  a  splint  in  such  manner  that  while 
the  wrist  ia  firmly  fixed  passive  motion  can  be  given  regu- 
larly to  the  fingera. 

Radial  Incim-m  (OlUcr).  Fi^r.  74,  (7.— An  incision 
involving  only  the  skin  ia  be,;^un  on  the  outer  side  of  the 
wrist  an  inch  below  the  styloid  process  of  tlie  radius  and 
carried  upwards  along  the  outer  border  of  the  bone  for  a 
greater  or  less  distance  according  to  the  amount  to  be  re- 
nwved.  A  cutaneous  branch  of  the  radial  nei"ve  ia  exposed 
nnd  drawn  aside,  the  fascia  divided,  and  the  extensor  ten- 
lions  of  the  thiunb  recognized.  These  tendons  are  a  guide 
which  is  easily  found.  They  are  superficial,  and  contained 
in  a  separate  groove.  On  opening  the  sheath  and  drawing 
them  aside,  the  insertion  of  the  supinator  longus  Is  exposed, 
on  ttiB  ontcr  side  of  which,  and  parallel  to  the  tendon,  the 
]*erioateum  of  the  radius  must  tJien  be  divided. 

t'iing  a  straight  sharp  elevator  the  surgeon  next  detaches 
die  tendon  of  the  supinator,  preserving  its  relations  with  the 
periiHtcum,  and  then  denudes  the  lower  end  of  tiie  radius 
uiwauli,  removing  periosteum  and  capsule.     Tlien,  bending 
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I  the  hand  forcihly  towaria  ita  inner  aide,  he  separates  the 

I  remaiiiinj;  fibrous  attachments  and  dislocates  the  lower  end 

I 


the  same  wound  and  denuded  from  below  upwards,  but  it  ia 
better  to  make  a  longitudinal  incision  on  the  inner  side  for 
this  purpose. 

The  ends  of  the  radius  and  ulna  are  then  sawn  off,  and 
through  the  gap  thus  left  the  carpal  bones  are  successively 
removed  with  gouge  and  forceps. 

Dorgo-radial  Incigion  (Von  Langenheck).  Fig.  74,  jD. 
— The  hand  ia  bent  towards  the  inner  side,  and  an  incision 
ia  begun  at  the  ulnar  border  of  the  second  metacarpal  hone 
near  its  middle  and  carried  upwards  four  inches,  crossing 
the  ulnar  edge  of  the  tendon  of  the  extensor  carpi  radialia 
brevior,  where  it  ia  inserted  into  the  base  of  the  third  meta- 
carpal bone,  and  splitting  the  dorsal  ligament  of  the  wrist 
exactly  between  the  tendons  of  the  e.xtensor  secundi  inter- 
nodii  and  extensor  of  the  forefinger.  This  incision  should 
be  carried  down  to  the  bone,  aud  the  soft  parte  detached  oa 
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the  radial  side  with  an  elevator ;  the  temlona,  where  they 
lie  in  the  grooves,  are  raised  bodily  with  the  periosteum,   . 
and  their  sheaths  are  oot  opened. 

The  hand  ia  fiexed  so  as  to  make  the  first  row  of  carpal 
bones  present  in  the  wound ;  the  scaphoid  is  separated  from   1 
the  trapezium  and  taken  out,  and  followed  in  turn  by  the 
semiluoar  and  cuneiform,  the  interosseous  ligamenta  being 
cut  and  the  hones  pried  out  with  a  small  elevator.     The   ' 
trapezium  and  pisiform  are  left  if  possible. 

To  take  out  the  second  row  the  operator  steadies  the 
round  articular  end  of  the  os  magnum  with  the  fingers  of 
Lis  left  hand,  and  while  an  assistant  abducts  the  thumb  he 
divides  with  a  knife  the  connection  between  the  trapezium 
and  trapezoid,  pasaea  the  knife  into  the  carpo-raetacarpal 
joint,  and  cuts  the  ligamenta  on  the  doraal  aide  of  the  ends 
of  the  metacarpal  bones  while  an  aid  flexes  them.  In  this 
way  the  trapezoid,  magnum,  and  unciform  can  he  brought 
out  together. 

The  lateral  ligaments  are  then  carefully  separated  from 
the  radius  and  ulna,  the  hones  protruded  and  sawn  through. 


EXCISIOS  OP  THE  HIP-JOINT. 

In  this  joint,  as  in  the  shoulder,  the  disease  is  often  con- 
fined to  the  head  of  the  hone,  and  under  such  circumstances  i 
partial  excision  should  be  performed.  When  the  acetabulum 
is  diseased  the  loose  pieces  must  be  picked  out,  and  the 
gouge  applied  to  the  roughened  surface.  The  line  of  sec- 
tion of  the  femur  should  pass  below  the  great  trochanter, 
however  limited  the  disease  may  be,  for  if  this  process  is 
left  it  ia  liable  to  protrude  through  the  wound  and  obstruct 
the  escape  of  the  secretions.  If  the  disease  extends  be- 
yond this  point  additional  slices  must  be  removed,  or  the 
gouge  used  until  healthy  hone  is  reached. 

The  anatomical  disposition  of  the  parts  is  such  that  the 
joint  is  best  approached  from  the  outer  and  posterior  aspect, 
tiie  incision  passing  over  the  top  of  the  great  trochanter. 
Different  surgeons  have  inclined  the  upper  part  of  the  inci- 
non  forwards  and  backwards  at  various  angles,  or  have 
14 
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dissected  up  a  triangular  flap,  its  apex  directed  sometimes 
upwards,  sometimes  downwards. 

Sayre's  Method.  (Fig.  75,  A*') — Enter  the  point  of  the 
knife  midway  between  the  anterior  superior  spine  of  the 
ilium  and  the  top  of  the  great  trochanter,  and  drive  it  down 
to  the  bone ;  then,  keeping  it  firmly  in  contact  with  the 
bone,  draw  it  in  a  curved  line  to  the  top  of  the  trochanter, 
midway  between  its  centre  and  posterior  border,  thence  for- 
ward and  inward,  making  the  whole  length  of  the  incision 
from  four  to  eight  inches,  according  to  the  size  of  the  thigh. 
Make  sure  that  the  periosteum  is  divided  throughout. 

Then,  drawing  aside  the  soft  parts,  divide  the  periosteum 
transversely  just  opposite  to,  or  a  little  above,  the  lesser 
trochanter,  carrying  the  division  as  far  as  possible  around 
the  bone.  Beginning  at  the  angle  formed  by  the  two  inci- 
sions, raise  the  periosteum  on  each  side  together  with  its 
membranous  attachment  as  far  as  the  digital  fossa.     Then, 

substituting  a  knife  for  the 


Fig.  75. 


Excision  of  the  hip.    ^.  Say:e.    £.  Oilier. 


periosteal  elevator,  divide 
the  insertions  of  the  muscles 
at  this  point,  keeping  close 
to  the  bone,  and  afterwards 
separate  the  remaining  pe- 
riosteum as  far  as  can  be 
done  without  tearing  it. 
Then  adduct  the  leg  slightly 
and  raise  the  head  of  the 
femur  gently  out  of  the  ace- 
tabulum; this  will  detach 
the  last  of  the  periosteum, 
and  allow  the  finger  to  be 
passed  around  the  bone  as 
a  guide  for  the  saw,  which 
should  be  applied  just  above 
the  lesser  trochanter. 

If  the  bone  cannot  be 
readily  dislocated  saw  it 
through  first,  and  then  re- 
move the  head  with  th 
forceps  or  elevator. 


iKcnTLoeis  OP  the  hip-joint. 

If  the  acetabulum  is  perforated  tlie  edges  must  te  chipped 
off  very  carefully  down  to  the  point  at  which  the  periosteum 
on  the  pelvic  side  is  still  adherent. 

outer's  Method.  (Fig.  75,  B.) — Oilier  makes  a  some- 
■what  similar  incision.  It  hegins  four  finger-hreadths  be-  , 
low  the  crest  of  the  ilium,  and  the  same  distance  behind 
the  anterior  superior  spine,  runs  downwards  to  the  moat 
prominent  part  of  the  great  trochanter,  and  thence  directly 
down  the  shaft  of  the  femur.  Its  upper  part  should  involve 
the  akin  and  fascia  only.  The  posterior  lip,  including  the 
glutaeua  masimus,  is  drawn  hack,  exposing  the  glutieua 
mediuB,  the  fibres  of  which  are  then  separated  without  cut- 
ting them.  This  permits  the  attachments  of  the  glutseua 
medius  to  he  preserved,  and  the  glutseua  minimus  can  be 
exposed  hy  drawing  apart  the  edges  of  tlie  opening  made 
in  the  other,  and  then  divided  in  the  same  manner  or  drawn 
forward  with  a  blunt  hook. 

The  capsule  Is  split  from  the  edge  of  the  cotyloid  cavity 
to  the  digital  fossa,  and  detached  together  with  the  ten- 
dinous insertions.  The  head  of  tiie  femur  is  dislocated 
backwards,  the  ligainentum  teres  divided,  and  the  denuda- 
tion continued  downwards  to  the  lesser  trochanter.  The 
bone  ia  then  protruded  and  sawn  ofi'  with  a  chain  or  common 
eaw. 

ANCHYIXJSrS  OF  THE  HIP-JOINT.' 

When  the  anchylosis  is  not  associated  with  the  loss  of  a 
great  part  of  the  head  and  neck  of  the  femur,  that  is,  when 
Jt  follows  inflammation  of  the  joint  due  to  rheumatism, 
Pyteata,  traumatiBm,  or  chronic  disease  that  has  been  ar- 
rested at  an  early  stage,  Mr.  Adams's  operation  of  suh- 
cutaneous  division  of  the  neck  of  the  femur  ia  applicable , 
bnt  when  there  has  been  loss  of  the  head  and  neck  of  the 
bone  the  diflicultiea  in  the  way  of  performing  this  operation 
»re  80  great  that  liivision  below  one  or  both  of  the  ti-ochan- 
tora  ia  to  be  preferred. 

,       »nis  subject,  which  properly  belong  under  oateotomy,  is  placed 
***  ou  timonat  of  its  intimate  nslatioia  witli  cxuiiiioti  of  the  jouit. 
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Division  below  the  lesser  troclianter  is  only  undertaken 
to  remedy  a  faulty  position  of  the  limb,  for  there  can  be  no 
question  of  establishing  n  new  joint  below  the  insertion  of 
the  psoas  and  iliacus.     It  is  doubtful  also  if  a  permanently 


Fig.  76. 


movable  joint  can  be  obtained  by  division  at  a  higher  point; 
it  certainly  cannot  unless  a  portion  of  the  bone  is  removed, 
and  probably  not  even  then,  for  the  tendency  of  the  cut 
ends  to  unite  after  a  time  is  very  great. 

Subcutaneous  Division  of  the  Neck  of  the  Femur 
(Adams'). — The  only  special  instrument  needed  is  a  saw 
somewhat  resembling  a  tenotomy  knife,  the  cutting  part 
being  one  and  a  half  inches  long  and  three-eighths  of  an 
inch  wide,  and  the  shank  about  two  and  a  half  inches  long. 
(Fig.  77.) 

A  tenotomy  knife  is  entered  a  little  above  the  top  of  the 
great  trochanter  and  pushed  straight  in  to  the  neck  of  the 
femur,  dividing  the  muscles  and  opening  the  capsule  freely. 
The  soft  parts  being  fixed  by  the  thumb  and  fingers  of 

'  A  new  operation  for  bony  anthj'losis  of  the  hip-joint  with  mal- 
position of  tlie  limb,  by  sutjcutaneous  division  of  tho  neck  of  the 
thigh-bone,  by  Willium  Adams.  London,  1871.  Reprinted  from 
the  British  Medical  Journal  for  December  24th,  1870. 
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the  left  hftiiil,  the  knife  i^  withdrawn  and  the  saw  passed 
promptly  down  to  the  bone  through  the  track  made  by  it. 


1 

ed  ^M 


The  bone  ia  then  aawn  throiigl*  from  before  backwards, 
so  that  the  line  of  section  shall  bo  at  right  angles  to  the 
long  axis  of  the  neck,  care  being  taken  to  avoid  cutting 
obliquely  through  the  neck,  or  iu  a  direction  parallel  with 
the  ahafl  of  the  bone. 

Maunder^  uses  _a  chisel  instead  of  the  saw,  and  divides 
tJie  bone  below  the  trochanter. 

Operation  for  lEitahlhhment  of  aFahe  Joint  (Sayre). — 
A  longitudinal  incision  six  inches  in  length  is  made  over 
the  great  trochanter,  commencing  just  above  its  crest  and 
as  near  as  possible  to  ita  centre,  and  can-ied  directly  down 
to  the  bone.  A  transverse  incision  is  then  made  through 
the  skin  and  fascia  only  at  the  centre  of  the  posterior  lip  of 
the  first.  The  anterior  surface  of  the  bone  is  next  cleaned 
with  an  elevator  until  the  trochanter 
minor  can  be  felt  with  the  finger,  the 
posterior  surface  similarly  treated, 
and  the  chain-saw  passed  just  above 
this  process. 

A  curved  section  of  the  bone  ia 
made  by  sawing  first  upward  and 
outward,  then  outward,  and  finally  , 
outward  and  downward.  The  saw 
is  passed  a  second  time  around  the 
bone,  and  the  lower  fragment  di- 
vided transversely  one-eighth  of  an 
inch  below  the  beginning  of  the  first 
line  of  section.  (Fig.  78.)  The 
portion  of  bone  thus  removed  is 
about  three-fourths  of  an  inch  thick 
at  its  thickest  part. 


Fig.  78. 
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Probably  two  parallel  sections  one-lialf  or  three-quarters 
of  an  inch  apart  would  answer  equally  well. 


EXCISION  OF  TUE  KNEE-JOINT. 

This  should  always  be  complete.  It  is  recommended  hy 
Spence  and  some  others  that  the  patella  should  he  retained 
if  not  diseased,  hut  expetience  has  shown  this  to  he  unwise, 
for  it  does  not  add  materially  to  the  strength  of  the 
subsequent  union,  and  the  bono  itself  is  likely  to  become 
carious. 

As  anchylosis  should  always  be  aimed  at,  the  incision 
may  cross  the  front  of  the  joint  and  divide  the  ligamentum 
patelise.  The  original  H  incision  has  given  place  to  others 
which  involve  less  extensive  injury  of  the  soft  parts,  the  one 
most  commonly  used  being  a  curved  one  passing  just  below 
the  patella.  Some  surgeons  provide  for  drainage  by  mak- 
ing a  dependent  opening  in  the  popliteal  space,  but  this 
seems  to  be  unnecessary. 


/Semilunar  Inciuon.     (Fig.  73, 
A.y — The  knife  is  entered  on  one 
side  of  the  limb  at  the  posterior  part     I 
of   the   condyle,  and  carried  across 
midway  between  the  patella  and  the 
tuberosity  of  the   tibia  to  a   corre- 
sponding point  upon  the  other  side.     ' 
This  incision  should  extend  down  to 
the    bone    throughout,    dividing    the 
ligamentum  patellse.     The  flap  is  re- 
flected, the  crucial  ligaments  divided- 
close  to  their  attachment  to  the  tibia  .^ 
the  lateral  ligaments  divided,  the  en(3fci 
of  the  femur  cleared  as  far  as  may  h^^ 
necessary,  with  especial  care  for  th-^ai 
safety  of  the  popliteal  vessels,  prci=3 

truded  through  the  wound,  and  saw 

oiFat  the  point  indicated  in  Figa.  I 
and  Bl.     The  line  of  section  n 
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parallel  to  the  line  of  the  artiuulation,  not  at  a  right  angle 
to  the  osiB  of  the  shaft,  for  that  is  directed  inwards  and 
downwards.  If  necessary,  additional  slices  of  the  bone  are 
removed,  or  the  gonge  ia  used.  All  the  articular  cartilage 
should  be  removed. 

The  end  of  the  tibia  is  nest  projected,  cleaned,  and  sawn 
off  about  half  an  inch  below  its  upper  surface. 

In  sawing  the  bonea  it  ia  beat  not  to  make  a  complete 
section  with  the  saw,  but  to  atop  a  little  short  of  the  poste- 
rior surface  and  complete  the  separation  by  fracturing  what 
is  left. 

Finally,  the  patella  is  taken  out,  and  diseased  portions  of 
the  synovial  membrane  scraped  or  clipped  off. 

OUier's  Suhperlogteal  Method.  (Fig.  79,  -B.)— An  in- 
cmon  is  begun  two  inches  above  and  to  the  outer  side  of  the 
patella,  and  carried  down  to  the  upper  and  outer  angle  of 
that  bone,  thence  along  its  outer  edge  and  that  of  the  liga- 
mentum  patellse  to  and  beyond  the  tuberosity  of  the  tibia. 
If  the  subject  is  exceptionally  muscular,  or  the  internal  con- 
dyle very  prominent,  the  incision  should  be  begun  nearer 
the  median  line  (Fig.  79,  B').  The  knife  should  penetrate 
to  the  bone  throughout,  and  open  the  capsule  of  the  joint. 

The  periosteum  of  the  outer  condyle  of  the  femur  with 
the  attachments  of  the  external  lateral  ligaments  and  exter- 
nal gastrocnemiua  ia  next  detached,  and  then  the  anterior 
surface  of  the  femur  cleared.  The  crucial  ligaments  are 
cut,  and  the  patella  carried  over  the  internal  condyle  with 
the  aid  of  blunt  books. 

The  leg  is  then  bent  backwards  and  inwards,  the  end  of 
the  femur  protruded  through  the  wound,  cleared  posteriorly, 
and  sawn  off.  The  upper  end  of  the  tibia  is  then  cleared 
from  above  downwards  as  far  as  may  be  necessary,  and  a 
slice  taken  off. 

If  the  patella  ia  diseased  he  removes  it,  leaving  the  peri- 
osteum that  covers  its  anterior  stirface. 


EXCISIOS  OF  TUG  AKKLE-IOIKT. 

The  results  of  excision  of  the  ankle-joint  have  been,  on 
Uic  whole,  so  unfavorable  that  the  English  and  German 
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it  has  been  performed  on  account  of  injury,  the  mortality 
has  been  great,  secondary  amputation  liaa  been  frequently   ' 
required,  and  the  position  of  the  foot  in  the  cases  that  re- 
covered has  usually  been  faulty. 

The  results  of  conservative  expectant  treatment  have  been 
no  better,  and,  in  part,  for  the  same  reasons.  In  eorre- 
epondenee,  as  haa  been  pointed  out  with  the  late  consolida- 
tion of  the  epiphysis,  inflammation  ot  this  extremity  is  liktly 
to  be  severe,  and  ita  deatrnctive  results  extensive  the  re 
production  of  bone  is  also  very  abundant  and  leads  almost 
necessarily  to  anchylosis,  so  that  unless  great  attention  is 
I  ^ven  to  maintaining  the  foot  in  a  proper  position  during  the 
whole  period  of  treatment,  it  will  unite  at  a  faulty  angle 
with  inversion  or  eversion  of  the  sole  and  inahihty  to  sup- 
I     port  the  weight  of  the  body. 

As  anchyloaia  is  to  be  expected  the  rule  in  excision  is  to 
remove  the  smallest  possible  amount  of  hone  and  to  make 
parUal  instead  of  complete  excision  when  the  di'^ease  docs 
not  extend  to  the  whole  joint.  The  retention  of  one  or  the 
other  malleolus  is  a  great  help  in  preteuting  shortoiun^  ind 
in  the  use  of  a  plaster  splint.  The 
interosseous  membrane  between  the  Fig  s' 

tibia  and  fibula  must  be  preserved 
carefully.  It  not  only  has  a  greit 
tendency  to  ossify,  hut  also  seems 
to  favor  the  reproduction  of  liont 

Operation  (total  excision).— An 
iocisioii  involving  only  the  skin  is 
begun  two  inches  above  the  cxter 
ul  malleolus  and  a  little  behind  the 
Huddle  of  the  fibula,  carried  directh 
dMiu  to  the  end  of  the  bone,  and 
tti«iiCQ  forwards   and   slightly  up 

l«rda  towards  the  instep  for    in 

iwh  (Fig.  82).     The  periosteum 

wiring    the    fibula     is     divided 

tlittrnghout  and  dissected  up  from 

llie  bone  with  tlie  attachment  of  the 

lateral  ligaments,  especial  care  !>i 

"ig  taken  not  to  open  the  sheath  of 

tlie  peroneal  muscles  at  the  poste- 
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rior  border  of  the  malleolua,  and  to  remove  all  the  thick 
periosteum  and  the  interosseous  membrane  on  the  inuer  side. 
If  necessary,  a  transverse  liberating  incision  may  be  made 
through  the  periosteum  at  the  upper  end  of  the  cut.  The 
bone  ia  then  divided  with  a  keyhole  or  chain  saw,  the  upper 
end  of  the  lower  fragment  drawn  out  of  the  wound  to  expose 
and  facilitate  the  separation  of  the  remaining  attachments, 
and  the  piece  removed. 

The  soft  parts  are  then  held  out  of  the  way  with  retrac- 
tors, and  the  upper  articular  surface  of  the  astragalus  sawn 
off  with  the  keyhole  saw,  but  not  removed. 

The  foot  is  next  turned  upon  its  outer  side,  and  a  longi- 
tudinal incision  two  or  three  inches  long  made  along  the 
side  of  the  tibia,  ending  half  an  inch  below  the  tip  of  the 
malleolus,  where  it  ia  then  crossed  by  a  short  horizontal 
one  involving  the  skin  only.  The  periosteum  of  the  tibia 
ia  dirided  in  the  line  of  the  incision  and  transversely  at  its 
upper  end,  and  dissected  off,  the  bone  sawn  through,  and 
the  piece  removed.  Langenbeck  makes  the  line  of  section 
oblique  downwards  and  outwards,  because  it  is  easier  to  do 
BO,  but  most  surgeons  prefer  to  have  it  transverse.  The 
upper  part  of  the  astragalus,  which  has  been  previously 
sawn  off,  ia  then  removed  through  the  same  incision. 

The  gouge  is  used  to  scrape  away  any  diseased  parte 
found  on  tlie  cut  surface  of  the  astragalus,  or  the  bone  may 
be  seized  with  strong  forceps  and  dissected  out  entirely. 

If  the  injury  has  affected  the  astragalus  only  (as  in  some 
gunshot  wounds),  its  splinters  are  best  removed  through  a 
longitudinal  incision  upon  the  dorsum  of  the  foot  between 
the  extensor  tendons  of  the  first  and  second  t< 


EXCI.SION  OF  THE  BONES  AND  SMALLER 
ARTICULATIONS. 


EXCISION  OP  THE  SUPERIOR  MAXILLA. 


tweenj 


This  operation  may  be  required  on  account  of  mnligna.*jt 
tumors  of  the  bone  or  antrum,  or  of  suppurative  osteitis  a»*4 
necrosis,  or  to  give  access  to  the  base  of  implantation  of  * 
naso-pharyngeal  polyp.     In  the  first  case  the  periosteii*'* 


ION   OF   THE    SUPERIOR   MAXTLLA.        167 

should  uot  lie  retained;  in  the  scconil  its  separation  from  the 
bone  ia  in  wreat  part  aecomjilislied  by  the  inflammatory  pro- 
cesg ;  in  the  third  it  should  he  carefully  retained  so  as  to 
dimiiiigh  the  subsequent  deformity. 

In  total  excision  the  bony  connections  that  require  to  be 
divided  are:  (1)  The  one  with  the  malar  bone  below  the 
outer  angle  of  the  orbit.  (2)  That  with  the  opposite  bone 
along  tJie  centre  of  the  hard  palate.  (3)  Those  foimed  by 
the  nasal  process  near  the  inner  angle  of  the  orbit ;  and  (4) 
that  with  tlje  palate  bono  and  pterygoid  process  of  the 
sphenoid.  The  first  may  be  divided  by  nicking  the  ante- 
rior surface  of  the  bone  with  a  saw,  and  completing  the 
diiTsion  with  cutting  forceps,  or  with  chisel  and  mallet,  or 
by  passing  a  chain  saw  around  it,  through  the  spheno-maxil- 
lary  fissure  in  the  orbit  and  zygomatic  fossa.  The  second 
is  divided,  after  having  drawn  one  or  both  incisor  teeth,  by 
means  of  a  saw  passed  into  the  nostril,  or  with  cutting  for- 
ceps with  long  narrow  blades,  or  a  chisel.  The  third  is 
easily  divided  with  forceps  or  a  ciiisel,  and  the  fourth  by 
twisfing  the  bone  downwards  after  all  the  other  connections 
have  been  severed. 

The  periosteum,  covering  the  floor  of  the  orbit,  is  thick 

and  easily  detached ;  that  on  the  hard  palate  is  thick  and 

iifBcult  of  removal,  on  account  of  the  irregularities  of  tlie 

aurfaee.     There  is  but  little  danger  of  injury  to  the  internal 

I   nmillary  artery,  and  it  is  seldom  necessary  to  apply  more 

I    Uian  one  or  two  ligatures  to  its  divided  branches.     Oozing 

I   h  wrested  by  a  plug  of  lint,  aided,  perhaps,  by  persulphate 

I    of  iron, 

I       la  partial  excision  the  orbital  plate  is  left,  the  line  of 
I    iliviaiou  of  the  bone  passing  through  the  anterior  wall  of  the 
I    siitmm  from  the  nostril  to  the  lower  corner  of  the  union 
I    *ith  the  malar  bone.     The  remaining  attachments  arc  then 
I    Hroken  as  before.     There  are  also  other  varieties  of  jiartial 
I    e>i;i»iuii  for  the  removal  of  n as o- pharyngeal  polypi ;  removal 
I    "ftlie  nasal  process  with  the  nasal  bone:  removal  of  part  of  ' 
I   ifaeliiird  palate  (Nelaton);  and  temporary  removal  of  dif-   , 
H   wreut  portions,  preserving  the  connection  with  the  soft  parts, 
jl   sod  teplaoing  them  after  the  polyp  has  been  removed. 
[■      The  incisions  that  have  been  proposed  may  be  classed  aa 
'M    (1)  OXtemnl  and  (2)  median ;  the  former  extending  from 
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the  angle  of  the  mouth  upwards  and  outwards  to  the  malar 
bone ;  the  latter  passing  from  or  near  the  middle  of  the  lip 
up  towards  the  inner  angle  of  the  eye.  The  former  are  open 
to  the  objections  that  they  divide  the  branches  of  the  facial 
nerve,  endanger  Steno's  duct,  and  leave  a  conspicuous  scar. 
The  preference  is  now  generally  accorded  to  the  median  in- 
cisions. These  follow  the  outline  of  the  side  of  the  nose 
more  or  less  closely,  and  some  of  them  are  supplemented  by 
a  transverse  incision,  passing  quarter  of  an  inch  below  the 
lower  margin  of  the  orbit.  For  partial  excision  Gu^rin  re- 
commends an  incision  passing  from  the  side  of  the  wing  of 
the  nose,  along  the  naso-labial  fold  to  the  angle  of  the  mouth 
(Figs.  83  and  84). 

In  order  to  avoid  the  swallowing  of  blood,  it  is  well  not 
to  carry  the  incision  through  the  lip  or  divide  the  gingivo- 
labial  fold  until  after  the  anterior  face  of  the  bone  has  been 
denuded  as  far  as  possible. 

It  is  possible  to  remove  the  superior  maxilla  through  the 
mouth  without  making  any  cutaneous  incisions,  but  it  is  a 
very  difficult  and  painful  operation,  and  the  hemorrhage  is 
most  embarrassing.  Larghi  has  removed  both  bones  through 
the  mouth,  upon  the  cadaver,  and  says  it  is  easier  to  remove 
both  together  than  one  alone  in  this  way. 

In  simultaneous  excision  of  both  superior  maxillae,  the 
same  incisions  may  be  made  on  both  sides,  as  for  the  removal 
of  only  one,  or  Dieifenbach's  median  incision  may  be  made 
along  the  ridge  of  the  nose  and  the  middle  of  the  upper  lip. 

Operation  hy  one  of  the  Median  Incisions,  (Fig.  83.) 
— The  incision  is  made  in  the  direction  selected,  the  knife 
penetrating  to  the  bone  throughout,  except  at  the  lip.  The 
cartilage  of  the  nose  is  separated  from  the  bone  and  reflected 
inwards  with  the  small  internal  flap,  the  edge  of  the  orbit 
cleared,  and  the  external  flap  dissected  outwards  as  far  as 
to  the  malar  bone  above  and  the  tuberosity  of  the  maxilla 
below  if  possible,  the  infra-orbital  nerve  being  divided  at  its 
point  of  emergence  from  the  foramen. 

The  periosteum  of  the  floor  of  the  orbit  is  then  detached 
with  the  handle  of  the  knife,  as  far  as  the  spheno-maxillary 
fissure,  the  malar  process  or  bone  cut  through  with  the  saw 
or  forceps,  and  the  thin  plate  of  bone  forming  the  floor  of 
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tlie  orbit  divided  with  the  knife  oblicjuclj  inwards  and  for- 
wards from  the  anterior  end  of  the  spheno-maxillary  fissure. 
The  superior  maxillary  nerve,  which  can  be  readily  distin- 
guished through  the  bone,  should  also  be  divided  as  far  back 
as  possible.     Finally,  the  naaal  process  ia  divided. 


Tlie  incision  is  then  carried  through  the  lip,  and  tiie  de- 
tachment of  the  external  soft  parta  uomplcteil, 

The  mucouB  membrane  of  the  roof  of  the  mouth  is  divided 
transversely  on  a  line  with  the  last  molar  tooth,  and  longi- 
tudinally in  the  median  line.  An  incisor  tooth  ia  then 
drawn,  and  the  hard  palate  divided  with  saw  or  forceps  close 
W)  the  septum. 

If  the  mucous  membrane  of  the  roof  of  the  mouth  is  not 
diseaeed  it  may  be  retained.  Instead  of  the  incisions 
throngh  it  just  mentioned,  one  is  made  along  the  inner  bor- 
der of  the  alveolar  process,  its  edge  raised,  and  the  mem- 
brtne  detached  inwards  and  backwards  to  the  median  line. 
After  the  removal  of  the  bone  it  unites  with  the  cheek,  closes 
intliB  mouth  as  before,  and  may  become  strengthened  by  & 
fcpoait  of  bone. 

I'inally,  the  bone  is  grasped  with  strong  forceps,  twisted 
*>*rawarda  to  break  its  posterior  connections,  and  removed, 
generally  bringing  with  it  jiart  of  the  palate  bone,  the 
15 
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hamular  process  of  the  pterygoid  and  some  attached  mus- 
cular fibres. 

Subperiosteal  Excision  (Oilier). — ^This  method  can  be 
employed  with  any  of  the  median  incisions  above  mentioned, 
but  Oilier  prefers  an  external  one  (Fig.  84,  J5). 

1.  Cutaneous  Incision. — An  incision  is  made  from  the 
middle  of  the  malar  bone  to  a  point  on  the  upper  lip  one- 
Fig.  84. 


Excisioa  of  superior  maxilla.    A.  Guerin's  incision.    B.  Ollier's  incision. 
C  Dieffenbach's  incision  for  removal  of  both  bones. 

third  of  an  inch  from  the  angle  of  the  mouth.  If  necessary, 
a  second  incision  must  be  made  at  the  middle  of  the  lip  and 
carried  upwards  around  the  nostril. 

2.  Incision  of  the  Mucous  Membrane. — The  incision  is 
begun  on  the  outer  surface  at  the  interval  between  the 
second  incisor  and  the  canine  tooth  (he  does  not  remove  the 
intermaxillary  bone,  that  which  supports  the  incisor  teeth) 
close  to  the  edge  of  the  gum,  carried  back  around  the  last 
molar,  then  forwards  on  the  inside  to  a  point  corresponding 
to  that  at  which  it  was  begun,  and  thence  obliquely  back- 
wards to  the  median  line.  A  short  incision  through  the 
periosteum  is  next  made  from  the  anterior  external  extremity 
of  the  former  upwards  and  inwards  to  a  point  a  quarter  of  an 
inch  external  to  the  anterior  nasal  spine. 

3.  Separation  of  the  Periosteum. — The  periosteum  of  the 
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anterior  aurface  is  then  detached  with  an  elevator,  care 
being  taken,  however,  to  divide  the  infra-orbital  nerve  with 
a  kuife  at  its  poiot  of  emergence,  and  the  denudation  is  car- 
ried along  the  floor  of  the  orbit.  Unless  it  is  necessary  to 
remove  the  nasal  process  of  the  raaxilla,  the  lachrymal  sac 
and  duct  can  be  left  uninjured  and  adherent  to  the  perioa- 
teum. 

The  periosteum  of  the  roof  of  the  mouth  is  then  separated 
from  without  inwards  as  far  as  to  the  median  line. 

4.  Sectiun  of  the  Bone.—'tite  nasal  and  malar  processes 
are  divided  with  forceps,  chisel,  or  chain  saw  as  before  de- 
scribed, the  canine  tooth  drawn,  the  edge  of  the  chisel  in- 
serted in  the  gap  left  by  it,  and  pressed  gently  backward 
and  inward  to  the  median  line,  thence  directly  backward 
along  the  suture. 

The  bone  is  then  twisted  out,  the  palatal  3\itiired  to  the 
external  periosteum,  and  the  wound  closed. 

SIMCLTASEOUS  EXCISION  OF  BOTU  SUPERIOR  MAXILLA. 

An  incision  may  be  made  from  each  angle  of  the  mouth 
to  the  malar  bone  and  the  broad  flap  reflected  towards  the 
forehead,  or  Diefienbaeh's  incision  made  along  the  ridge  of 
the  nose  (Fig.  84,  (7),  with  or  without  a  transverse  one 
passing  across  it  and  below  the  lower  margin  of  each  orbit. 

The  bones  are  removed  together,  not  separately.  The 
malar  processes  or  bones  are  divided  in  the  usual  manner, 
the  nasal  processes  divided  with  a  chain  saw  passed  from 
one  orbit  to  the  other  through  the  lachrymal  bones,  and  the 
vomer  separated  with  cutting  forceps.  The  periosteum  of 
the  hard  palate  is  separated  from  the  gums  by  a  semi- 
circular incision  and  dissected  back,  the  posterior  connec- 
tions broken  and  the  bone  removed  by  twisting  it  downward 
and  forward. 


Resection  of  Posterior  Portion  of  Hard  Palate  (N^la- 
ton). — The  soft  palate  is  first  divided  from  before  back- 
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warda  along  the  median  line,  and  the  incision  prolonged 
forwards  through  the  periosteum  of  the  hard  palate  as  far 
as  may  be  judged  neceBsary.  A  transverse  incision  is  next 
made  on  one  side  from  the  anterior  extremity  of  the  first 
toward  the  teeth,  and  the  flap,  including  half  the  soft  palate, 
dissected  off  the  bone  from  the  median  line  outwards.  The 
mucous  membrane  on  the  floor  of  the  corresponding  nostril 
is  then  divided  close  to  the  septum,  the  bone  perforated  at 
the  anterior  comers  of  the  denuded  surface,  and  the  sepa- 
ration of  the  quadrilateral  piece  accomplished  with  cutting 
forceps. 

After  removal  of  the  polyp  the  soft  paiis  are  replaced 
and  stitched  together.     The  bone  is  sometimes  reproduced. 

Resection  of  the  Upper  Portion,  leaving  the  Hard  Palate 
and  Alveolar  Process  (Von  Langenhock). — Tbe  following 
is  somewhat  abridged  from  tbe  description  in  tbc  Deutsche 
Klinik,  1861,  page  283  :— 

An  incision,  convex  downwards,  from  the  ala  of  tbe  nose 
to  the  malar  bone,  and  along  the  zygoma  backwards.  A 
second  incision  from  the  nasal  process  of  the  frontal  along 
the  lower  border  of  the  orbit,  meeting  tbe  first  at  the  middle 
of  the  malar  bone. 

He  worked  down  to  the  bone  through  tbe  first  incision 
and  separated  the  attachments  of  the  masseter  to  the  malar 
bone.  As  soon  as  tlie  iejise  fascia  biiccalis  vas  cut  the 
tumor  appeared.  Drawing  the  inferior  maxilla  away  with 
a  speculum,  be  easily  passed  his  finger  between  the  tumor 
and  the  superior  maxilla  through  the  ptery go-maxillary 
fissure  into  tbe  spheno-maxillary  fossa,  both  of  which  bad 
been  enlarged  by  pressure,  and  then  through  tbe  dilated 
foramen  spbeno-palatinum  to  the  cavity  of  the  nose. 

A  fine  elevator  and  then  a  fine  keyhole  saw  were  passed 
by  the  same  route,  and  the  superior  maxilla  sawn  through 
horizontally  from  behind  forwards,  while  tbe  left  forefinger, 
passed  through  the  mouth  into  tbe  pharynx,  covered  tbe 
point  of  the  saw  and  kept  it  from  striking  against  the  sep- 
tum of  the  nose. 

The  second  incision  was  then  carried  down  to  the  hone 
and  into  the  orbit,  and  the  soft  parts  divided  in  the  angle 
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between  the  frontal  anil  zygomatic  procesaea  of  the  malar 
bone. 

The  second  cut  with  the  saw  was  then  made  from  below 
upwards  through  the  zygomatic  process  of  the  temporal  and 
the  frontal  process  of  the  malar  hone  to  the  sphe no-maxillary 
fissure,  and  thence  across  the  floor  of  the  orhit  to  the  lach- 
rymal bone. 

The  resected  portion  was  thus  left  attached  only  to  the 
nasal  bone  and  the  nasal  process  of  the  frontal  by  its  own 
uninjured  nasal  process.  The  hard  palate  and  alveolar  pro- 
cess had  not  been  touched. 

He  then  jiassed  an  elevator  under  the  malar  bone  and 
turned  the  piece  slowly  upwards  upon  its  connections  as 
upon  a  hinge  until  the  malar  bone  had  nearly  reached  the 
median  line  of  the  face,  and  the  spheno- maxillary  and  nasal 
fossie  were  completely  accessible. 

The  bleeding  was  severe,  but  stopped  spontaneously,  the 
arteria  spheno- palatina  alone  was  tied  at  its  entrance  into 
the  foramen  spheno-palatinnm. 

The  bone  was  replaced  and  nicely  adjusted,  its  tendency 
to  rise  being  restrained  by  pressure  until  the  metallic 
sutures  had  been  set  in  the  skin. 


These  may  be  described  in  this  connection,  although,  pro- 
perly speaking,  they  are  not  resections  of  the  superior 
maxilla, 

Boeckel  makes  two  transverse  cuts  across  the  nose,  and 
unites  their  extremities  by  a  third  along  its  side.  The  cuts 
are  carried  to  the  bone,  and  the  quadrilateral  osteo-cutane- 
OU8  flap  thus  formed  turned  back  upon  the  cheek,  the  other 
nasal  process  which  forma  its  base  having  first  been  broken 
■with  padded  forceps,  one  blade  of  which  is  passed  into  the 
nostril. 

Oilier  turns  the  whole  nose  downward.     He  begins  his 

incision  at  the  edge  of  the  hone  close  behind  the  ala  of  the 

nose,  carries  it  upwards  along  its  side  to  the  highest  part  of 

the  depression  between  the  eyea,  then  across  and  down  to  the 

15* 
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corresponiling  point  on  the  otherside  (Fig.  85,  A") .  The  bone 
is  sawn  through  in  the  line  of  the  incision,  the  necessary 
liberating  incisions  made  in  the  septum  or  the  aides,  and  the 
nose  turned  down. 


Fig.  83. 


The  septum  is  pressed  aside,  the  polyp  extracted,  its  base 
of  implantation  scraped,  and  the  nose  replaced. 

A  moiiifiration,  which  is  sometimes  desirable  on  account 
of  the  size  of  the  polyp  or  the  distance  of  its  implantation, 
is  indicated  in  Fig.  85,  B.  The  incision  runs  more  ob- 
liquely backward,  and  a  transverse  one  is  made  from  each 
end  to  the  ala  of  the  noae.  The  bone  is  divided  in  the 
direction  of  the  cutaneous  incisions,  in  the  vertical  one  as 
before  described,  in  the  horizontal  one  by  passing  a  fine 
saw  across  the  nostrils  through  holes  made  betw'een  the 
bone  and  cartilages,  and  sawing  backwards.  This  line  of 
section  must  be  high  enough  to  avoid  the  roots  of  the  teeth. 

In  some  cases  it  is  sufficient  to  mobilize  the  lower  end  of 
the  none  by  an  incision  under  the  lip  in  the  gingivo-labial 
fold,  and  then  by  carrying  it  and  the  lip  upward  very  free 
access  to  the  nasal  fossse  is  obtained. 


EXCISION  OF  TUE  INFERIOK  MAXILLA. 


Tliia  may  be  total  or  partial ;  and  partial  excision 
nvolve  the  removal  of  any  part  of  the  body  of  the  bone  o 
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ol'  the  ascending  ramus.  Partial  excision  of  the  body  may 
sometimea  be  accomplished  through  the  mouth  without  the 
aid  of  a  cutaneous  incision,  or  by  an  incision  along  the 
lower  border  of  the  bone  with  or  without  another  at  right 
angles  to  it  extending  towards  or  even  through  the  lip,  or 
'by  two  vertical  incisions  downwards  from  the  angles  of  the 
mouth  when  only  the  upper  part  of  the  body  of  the  bone  is 
to  be  removed. 

When  the  ascending  ramus  also  is  to  be  reaocted  the  in- 
cision should  pass  along  the  lower  border  of  the  hone  to  the 
angle  of  the  jaw,  and  then  upwards  along  the  posterior 
border  of  the  ramus  to  the  level  of  the  lobule  of  the  ear. 
If  the  incision  is  carried  higher  the  facial  nerve  is  neces- 
sarily divided  with  consequent  paralysis  of  the  muscles  sup- 
plied by  it,  a  complication  which  should  be  avoided,  not- 
withstanding the  assertion  of  some  authors  that  the  paralysis 
may  disappear  after  a  time.  The  horizontal  portion  of  the 
incision  should  be  a  little  below  the  border  of  the  bone  in 
order  that  the  cicatrix  may  be  less  conspicuous.  Syme 
removed  the  entire  ramus  with  the  condyle,  without  open- 
ing into  the  cavity  of  the  mouth,  by  an  incision  slightly 
convex  backwards  e-ttending  from  the  zygoma  to,  and  a 
little  beyond,  the  angle  of  the  jaw. 

The  principal  danger  is  of  injury  to  the  internal  maxillary 
artery,  which  lies  almost  in  contact  with  the  inner  side 
of  the  neck  of  the  condyle.  The  lingual  nerve  also  is  in 
close  relation  with  the  inner  side  of  the  ramu?,  lying  be- 
tween it  and  the  internal  pterygoid  muscle.  Maisonneuve 
introduced  a  modification  of  the  method  of  operating  which 
has  rendered  it  almost  easy  and  has  diminished  the  above- 
mentioned  danger.  It  consists  in  separating  the  attach- 
ments of  the  condyle  by  twisting  and  tearing  out  the  bone 
afWr  all  the  connections  have  been  divided.  If  this  modifi- 
cation, which  sounds,  perhaps,  rougher  and  less  surgical 
than  it  really  is,  ia  not  adopted,  the  joint  must  be  ap- 
proached from  in  front  so  as  to  avoid  the  external  carotid, 
which  lies  close  behind  the  bone  in  the  substance  of  the 
parotid.  It  ia  sometimes  allowable  to  divide  the  neck  of 
the  condyle,  or  even  the  ramus  below  the  sigmoid  notch, 
with  cutting  pliers,  and  leave  the  upper  fragment  in  place. 

Another  danger  is  in  the  division  of  the  attachments  of 
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genio-hyo-gloaaus  muaclea  to  the  bone.  The  tongue,  de- 
prived of  its  support,  falls  back  upon  and  closes  the  glottis. 
Aa  a  preliminary,  therefore,  to  any  operation  in  which  these 
attachments  are  divided,  a  stout  ligature  should  be  passed 
through  the  tip  of  the  tongue  and  held  by  an  assistant. 
After  the  operation  it  ahould  be  faatened  to  a  hare-lip  pin 
in  the  external  incision,  or  to  the  skiu  of  the  face  by  a  strip 
of  adhesive  plaster,  and  retained  for  a  couple  of  days,  at 
the  end  of  which  time  the  muscles  will  usually  have  formed 
new  attachments. 

The  bone  ahould  be  aawo  through  with  a  chain  or  com- 
mon saw,  according  to  circumstances,  or  merely  nicked  with 
the  saw,  and  its  division  completed  with  cutting-pliers. 
The  tooth  occupying  the  proposed  line  of  section  should 
first  be  drawn. 

Ligature  of  one  or  both  carotids  haa  been  proposed  and 
performed  as  a  preliminary  operation  to  prevent  excessive 
hemorrhage,  hut  it  has  proved  to  be  not  only  unnecessary 
but  ineffectual.  In  Mott's  case  the  main  operation  had  to 
be  adjoumeti  to  allow  the  patient  to  recover  from  the  shock 
of  the  preliminary  one.  In  another  case  in  which  both 
carotids  had  been  tied,  the  main  operation  had  to  be  aban- 
doned on  account  of  hemorrhage.'  Syme  says  the  pre- 
liminary ligation  is  unnecessary,  because  the  only  arteries 
that  need  to  be  divided  are  the  facial  and  the  transverse 
branches  of  the  temporal,  bleeding  from  which  can  be  easily 
controlled,  and,  furthermore,  all  the  advantages  offered  by 
ligation  of  the  carotids  can  be  obtained  by  their  temporary 
compression  during  the  operation. 

The  attempt  should  be  made,  when  poaaible,  to  get  pri- 
mary union  of  the  intra-buccal  wound  and  to  drain  through 
the  external  one.  This  makes  it  easier  to  keep  the  wound 
sweet,  diminishes  the  danger  of  purulent  infection,  and 
avoids  the  risks  incident  to  the  swallowing  of  the  decora- 
posing  dischargee. 

The  results  of  the  operation  are  usually  very  good,  and 
the  deformity  less  than  might  be  expected.  Subperiosteal 
excision  has  been  followed  by  reproduction  of  the  entire 

'  Mentioned  li.v  Svnic  in  Conlrilmlions  to  Ike  Palkoloi/y  and  Prac- 
tice of  Stirgeri/,  Ediub.,  ims,  p.  19.  ^^^ 
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bone  with  condjlca  and  diartlirodial  cartilages,  and  even  ■ 
whftn  tlie  perioBteum  is  not  preserved  tlie  cicatrix  hecomea  I 
very  firm  and  fibrous,  and  able  to  aupjiort  a  plate  with  arti-  I 
ficial  teeth.  I 

RggecHon  of  the  Anterior  Portion  of  the  Body. — -This  1 
may  be  done  by  means  of  a  vertical  incision  in  the  median  I 
line,  or  of  a  horizontal  one  below  the  free  border  of  the  I 
bone,  or  from  within  tlie  mouth  without  any  cutaneoua  in-  I 
cision.  I 

If  one  of  the  incisions  is  made,  the  external  and  internal  I 
surfaces  of  the  hone  are  cleared  throiigli  it,  a  tooth  drawn  I 
at  each  of  the  proposed  points  of  section,  and  the  bone  sawn  I 
through.  I 

If  no  external  incision  is  made,  the  external  surface  of  I 
the  bone  is  cleared,  beginning  at  the  edge  of  the  gum  or  in  I 
the  ^n^vo-lahial  fold,  according  as  the  periosteum  is  or  ia  1 
not  to  be  preserved,  and  the  lip  drawn  down  under  the  | 
chin  so  that  the  bone  protrudes  through  the  mouth.  It  can  | 
then  be  easily  sawn  through  and  freed  from  its  attachments  J 
on  the  inner  side. 

Resection  of  the  Lateral  Portion  of  the  Body. — The  in-  j 
cision  extends  along  the  lower  border  of  the  jaw  from  its  J 
angle  nearly  to  the  symphysis,  and  then  is  carried  vertically  ] 
upwards  to  the  base  of,  hut  not  through,  the  lip.  The  flap  I 
is  dissected  up,  the  elevator  being  used  of  course  if  the  I 
periosteum  is  to  be  preserved,  the  inner  suiface  of  the  bone  j 
cleared  near  the  symphysia  for  the  passage  of  a  chain-savr,  I 
and  the  section  made  if  possible  at  a  short  distance  from  j 
the  median  line,  so  as  not  to  disturb  the  insertion  of  the  i 
genio-hyo-glossus.  This  section  may  be  made  with  a  nar-  J 
row  saw  from  before  backwards  if  preferred.  I 

The  bone  is  then  drawn  downwards  and  outwards,  its  I 
inner  surface  cleared,  and  the  saw  applied  behind  the  last  I 
CDolar  tooth  or  at  any  suitable  point.  1 

Resertion  of  the  Jlctnms  and  Half  of  the  Body.  (Fig.  J 
^6.) — An  incision  is  begun  close  to  the  posterior  border  of  I 
t-lie  ramus  on  a  level  with  the  lobule  of  the  ear,  carried  I 
clown  to  the  angle  of  the  jaw,  and  thence  along  its  lower  ] 
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border  to  the  symphysis,  where  it  is  met,  if  necesaary,  by 
a  vertical  one,  beginning  below  the  free  border  of  the  lip  a 
little  to  that  aide  of  the  median  line  on  which  the  bone  is 
to  be  removed.  The  flap  thus  marked  out  is  dissected  up 
from  the  bone  as  far  aa 
^'^-  ^^-  can  be  done  without  open- 

ing into  the  buccal  cavity, 
and  the  divided  facial 
artery  tied.  The  inner 
surface  of  the  bone  ia 
then  cleared  in  the  same 
manner,  an  incisor  tooth 
drawn,  and  the  bone  sawn 
til  rough. 

The  jaw  is  then  drawn 
downwards  and  forwards, 
the  denudation  of  its  inner 
surface  completed  by  di- 
\iding  the  attachment  of 
the  mucous  membrane  and 
cf  the  inteiTial  pterygoid, 
and  the  inferior  dental 
ner\e  cut  squarely  across 
at  the  point  where  it  en- 
ters the  bone 

The  insertion  of  the 
temporal  muscle  upon  the  coronoid  process  is  divided  with 
curved  scissors  while  the  jaw  is  forcibly  depressed,  or  the 
process  itseli  la  cut  through  if  it  is  so  long  that  its  ex- 
tremity cannot  be  reached 

Tbe  remairmg  soft  parts  are  carefully  detached  upwards 
towards  the  (.onavle  the  knife  tr  better  the  elevator  or  the 
handle  ot  the  walpel  bein?  1  ept  close  to  the  bone,  and  the 
separation  completed  by  twisting  the  jaw  out. 

Exeimon  of  the  wit  le  if  tht  Inferior  Marllla. — The  in- 
cision is  made  from  the  Ijbule  of  one  ear  down  to  the  angle 
of  the  jaw  alon^  the  lower  border  of  the  bone  to  the  other 
an„le  and  then  up  to  the  lobule  of  the  other  ear.  The 
outer  and  inner  Burfaces  of  the  jaw  are  denuded,  the  J 
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sawn  through  in  the  median  line,  and  each  half  removed  as 
before  described. 

In  die  subperiosteal  method  the  tncisiona  are  the  same, 
except  that  the  veiiical  incision  may  be  in  the  median  line, 
since  the  genio-hyo-glossuB  and  gerao-hyoid  muscles  remain 
attached  to  the  periosteum.  The  attachment  of  the  tem- 
poral muscle  is  not  cut  but  ia  freed  with  the  elevator,  aa  is  , 
also  that  of  the  external  pterygoid  to  the  condyle. 


ASCHTLOSrs  OP  TUE  JAW. 

The  most  common  cause  of  anchylosis  of  the  jaw  ia  I 
found  in  cicatricial  retraction  or  adhesions  left  behind  by 
intra-huccal  ulceration.  Rizzoli  (1858)  was  the  first  to  | 
point  out  that  the  proper  aim  of  an  operation  intended  to 
relieve  this  infirmity  shoidd  be  the  establishment  of  a  pseud- 
arUirosis  in  front  of  the  adheaiona  or  cicatricial  bands  when 
the  cause  itself  could  not  he  removed.  His  operation  con- 
sisted in  the  division  of  the  inferior  maxilla  behind  the  last 
molar  tooth  by  means  of  a  specially  constructed  osteotome 
introduced  through  the  mouth.  Bony  union  of  the  fracture 
was  then  to  he  prevented  by  motion.  Eamarch  (1859) 
proposed  the  removal  of  a  wedge-shaped  piece  of  the  bone. 
By  some  surgeons  the  base  of  the  wedge  is  taken  from  the 
ftlveolar  process,  by  others  from  the  lower  border  of  the 
jaw,  DieSenbach  proposed  to  divide  the  ascending  ramua 
iiorizontally  from  before  backwards  by  means  of  a  chisel 
passed  through  the  mouth  to  the  anterior  border  of  the 
mmiis. 

Operation  (removal  of  wedge-shaped  piece). — An  inci- 
sion is  begun  at  the  angle  of  the  jaw  and  carried  two  inches 
fbncard  along  the  lower  border.     A  narrow  strip  of  bone 
'is  then  cleared  on  both  sides  up  to  the  edge  of  the  gum,  a 
■tooth  drawn  if  necessary,  the  chain-saw  passed  around  the 
»one  through  the  incision,  and  the -section  made.     The  an- 
~'rior  fragment  is  then  depressed  and  protruded  through 
*     "wound,  and  a  wedge-shaped  piece   from   one-third  to 
le-ljalf  yf  an  inch  in  width  at  its  widest  part  cut  off  with 
letting  forceps. 
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HESECTIOS  OF  THE  STERSU 

Oilier^  reports  the  following  case.  Vertical  incision  four 
inches  long ;  detachment  of  periosteum,  and  removal  of 
a  "red  vascular  sequestrum  one  and  one-quarter  inches 
square,  adherent  to  the  rest  of  the  bone  only  by  medullary 
granulations."  The  adjoining  rarefied  bone  was  gouged 
away,  portions  of  the  internal  plate  being  left  at  a  few 
points.  The  projecting  and  denuded  ends  of  two  costal 
cartilages,  the  fourth  and  fifth,  were  cut  off. 

Three  years  afterwards  the  patient  died  of  phthisis,  and 
the  autopsy  showed  reproduction  of  all  the  parts  removed. 


RESECTION  OF  THE  RIBS. 

This  can  be  performed  only  in  those  reruns  where  the 
bone  is  covered  by  a  thin  muscular  layer.  In  this  part  of 
their  course  the  intercostal  arteries  lie  in  a  groove  on  the 
inner  side  of  the  lower  border  of  the  ribs. 

The  incision  should  correspond  in  length  and  direction 
with  the  portion  of  bone  to  he  removed,  and  should  be 
crossed  at  each  end  by  a  abort  transverse  one.  The  flaps 
are  then  dissected  up,  the  periosteum  separated  aa  far  as 
possible,  a  chain-saw  passed  at  the  limite  of  the  diseased 
portion,  and  the  piece  removed.  Instead  of  the  saw,  cut 
ting  pliers  may  be  used. 


EXCISION  OF  THE  CLAVICLE.  ^^H 

On  account  of  the  proximity  of  the  large  vessels  of  W^ 
neck  this  has  been  considered  the  most  dangerous  of  all  th* 
excisions.     The  danger,  however,  varies  greatly  with  th^= 
nature  and  extent  of  the  disease  which  renders  the  opera — 

tion  necessary.     Thus,  when  there  is  osteitis  with  thicken 

ing  and  loosening  of  the  periosteum,  the  operator  can  eaail 

keep  close  to  the  bone,  and  the  danger  of  injury  to  tiia^ 

I  Trail*  de  k  Rfj;6ii6ratioLi  lifa  Us,  vol.  ii.  p.  53. 
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vessels,  as  well  as  of  exciting  diffuse  inSammation  below  ^^^| 
the  deep  fascia,  is  reduced  to  the  minirauin.     On  the  other  ^^H 
hand,  when  caries  has  existed  for  a  long  time,  the  soft  ^^H 
parts  have  become  in61trated  and  bound  down,  and  the  bon^  ^^H 
thickened  and  ronghencd,  the   difficulttea   are  immensely  ^^H 
increased ;  and  when  the  bone  ia  the  seat  of  a  malignant  ^^H 
tumor,  extending  in  all  direcbiona,  its  removal  may  tax  the  ^^H 
powers  of  the  most  skilful.     Valentine  Mott  spoke  of  his  ^^H 
case  as  the  moat  difHcult  and  tediona  operation  he  had  ever  ^^H 
witnessed  or  performed ;   it  lasted  four  hours,  and  more  ^^H 
than  forty  ligatures  were  applied,  including  two  upon  the  ^^H 
internal  jugular  vein.  ^^H 
As  only  the  inner  half  of  the  bone  is  in  close  relation  ^^H 
with  the  veaeela,  and  the  danger  is  eapecially  great  at  the  ^^H 
Bt«mo-clavicular  joint,  it  is  advisable  to  first  raise  the  outer  ^^^| 
end  of  the  hone  from  its  place  by  opening  its  articulation  ^^H 
with  the  acromion  or  by  dividing  it  a  little  to  the  inner  side  ^^H 
of  that  joint,  and  then,  after  clearing  the  posterior  surface  ^^H 
from  without  inwards,  to  divide  the  attachments  of  .the  ^^H 
inner  end  while  twisting  the  bone  upwards  about  its  long  ^^| 
axis,  and  keeping  the  edge  of  the  knife  against  it.     When  ^^H 
this  is  impracticable  the  periosteum  must  he  carefully  sepa-  ^^H 
rated  near  the  middle,  and  the  bone  sawn  through  with  the  ^^H 
usual  precautions  against  injury  to  the  underlying  parts.  ^^H 
Each  half  is  then  raised  in  turn  and  dissected  out.  ^^H 
For  the  removal  of  a  tumor  no  fixed  rules  can  be  given,  ^^H 
the  different  steps  of  the  operation  must  he  determined  by  ^^H 
the  surgeon  himself.     In  other  cases  the  directions  are  as  ^^H 
follows : —  ^^^ 
Operation. — The  subperiosteal  method  must  be  employed  I 
throughout.     The  incision  is  made  along  the  anterior  sur- 
face of  the  bone,  and  corresponds  in  length  with  the  portion  , 
to  be  removed.     A  short  transverse  incision  is  then  made  ^^J 
li    at  each  end  of  the  first,  the  flaps  dissected  up,  and  the  ^^H 
.,    denudation  carried  as  far  as  possible  around  the  bone  above  ^^^^ 
I  and  below.  ^^H 
I        The  bone  is  then  freed  at  its  acromial  end,  or  divided  ^^H 
I  in   the   middle,  and   the   separation   completed  as   above  ^^H 
uAaBcribad.  ^^H 
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EXCISION  OF  THE  SCAPULA, 

It  is  imposaible  to  lay  down  fixed  rules  for  making  the 
incisions  when  tbo  operation  ia  rendered  necessary  by  a 
tumor  of  the  bone.  They  will  be  determined  by  the  cir- 
cnmatancea  of  the  case  and  especially  by  the  extent  of  the 
disease,  for  while  in  some  cases  the  acromial  end  of  the 
clavicle  must  also  be  removed,  in  others  the  aeromion  and 
neck  of  the  scapula  may  be  left  behind. 

Mr.  Holmes'  says :  "  The  surgeon  turns  down  appro- 
priate skin-flapa.  .  ,  .  When  the  whole  tumor  ia  thus 
exposed,  the  muscles  inserted  into  tiio  vertebral  border  of 
the  bone  should  be  rapidly  divided,  as  also  those  which  are 
attached  to  the  spine  of  the  scapula.  The  tumor  should  be 
lifted  well  up,  and  freed  from  its  other  att-achments,  com- 
mencing from  its  lower  angle.  The  subscapular  artery  is 
divided  near  the  end  of  the  operation  and  can  be  held  till 
the  tumor  ia  removed,  or  can  be  at  once  tied.  The  liga- 
ments of  the  shoulder  are  then  easily  divided  and  the  mass 
removed." 

Gross'  made  a  vertical  incision  sixteen  inches  long  down- 
wards from  the  superior  angle  of  the  scapula,  and  circum- 
Bcribed  an  oval  portion  by  a  second  curved  incision,  begin- 
ning five  inches  below  the  upper  end  of  the  first  and  ending 
about  the  same  distance  above  its  lower  end,  and  removed 
the  bone  after  sawing  through  the  acromion  and  neck  of  the 
scsjiula. 

Velpeau"  recommends  three  incisions :  one  along  the  spine 
of  the  scapula,  the  others  starting  from  the  anterior  ex- 
tremity of  the  first  and  running,  one  towards  the  root  of  tie 
neck,  the  other  towards  the  axilla  behind. 

Syme  made  two  incisions  crossing  each  other  near  t^a 
centre  of  the  tumor.  Other  surgeons  have  made  triaugulwr 
or  semilunar  flaps. 

In  January,  m78.  Dr.  George  A.  Petere  removed,  at th.« 
New  York  Hospital,  the  entire  scapula  for  malignant  diseas^^ 
leaving  the  arm.     He  made  an  incision  along  the  spine  ^^ 

A  Syat.  of  Surfrtrj-,  vol.  ' 

Gross's  Sjst.  of  Surgery,  vol.  ii.  p.  1078. 

Mddeciiie  Opiratoire,  vol.  ii.  p.  C59. 
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SOISION    OF    THE    SCAPULA 


the  scapula,  divided  the  fibres  of  the  deltoid  and  trapezius, 
and  exposed  the  tumor,  which  involved  only  the  acromiou 
and  adjoining  portion  of  the  spine.  He  then  made  a  ver- 
tical incision  across  the  centre  of  the  first,  beginning  twp 
inches  above  it  and  extending  to  the  inferior  angle  of  the 
scapula,  reBected  the  flaps,  dissected  out  the  under  surface 
of  the  bone  from  behind  forwards,  separated  the  acromion 
from  the  clavicle  and  humerus,  and  then,  raising  the  lower 
angle  of  the  scapula  towards  the  head,  approached  the 
coracoid  process  from  below,  and  found  no  difficulty  in 
separating  it  from  its  attachments.  Only  two  vessels  re- 
quired ligation,  the  supra-scapular  and  a  large  branch  of 
the  Buhscapular.  The  operation  was  performed  under  the 
apray,  and  the  wound  treated  antiseptically.  The  result 
was  very  good ;  six  weeks  afterwards  the  wound  had  closed, 
and  the  patient  possessed  a  certain  degree  of  control  over 
the  liumerus. 

Suhperioateal  Exdgion  of  the  Scapula  (Oilier).  Tig. 
87.  1.  Incinion  of  the  Skin  and  Musndar  Inttrsticeg. — 
An  incision  ia  made  along  _ 

^e  whole  length  of  the  spine 
of  the  scapula,  and  from  its 
posterior  extremity  two 
others  are  made,  one  follow- 
ing the  posterior  border 
down  to  the  inferior  angle, 
Hie  other  running  obliquely 
forwards  and  upwards  for 
Utet  an  inch.  A  short 
rerse  incision  may  also 
9ded  at  the  anterior 
4  of  the  first. 
2.  Denudation  of  the. 
Bone. — ^The  attachments  of 
'6e  deltoid  and  trapezius  to 
the  acromion  and  spine  are 
Separated,  the  periosteum  of 
"te  posterior  border  of  the 
I   Papula  divided  in  the  in- 
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terstiee  between  the  riiomboiiiciis  and  infra-spinatus,  and 
the  infra-apitious  fossa  carefully  denuded.  The  periosteum 
ia  very  thin  in  its  lower  thii-d.  'The  lower  angle  is  freed 
by  detaching  the  teres  major  and  serratus  magnus,  the  bone 
raised,  and  the  subscapularia  detached  from  below  upwards. 
If  the  marginal  cartilage  is  not  completely. ossified  and  united 
with  the  boae,  it  should  be  separated  and  left  adherent  to  the 
periosteum. 

The  supra-epinous  fossa  ia  then  cleared,  care  being  taken 
not  to  injure  the  aupra-scapular  nerve  in  the  supra-scapular 
notch,  but  to  raise  it  up  with  the  periosteum  and  its  fibrous 
sheath.  The  posterior  part  of  the  bone  ia  then  carried  up- 
wards and  forwards,  and  the  denudation  of  its  under  surface 
and  anterior  border  completed. 

If  the  extent  of  the  disease  permits,  the  denudation  should 
Btop  at  the  neck  of  the  scapula,  which  is  then  divided  with 
a  chain-saw  or  cutting  forceps. 

3.  Opening  of  the  Scapulo-humeral  Joint.  Detachment 
of  the  Articular  Capsule  and  Denudation  of  the  Coracoid 
j'rod'esg.— The  acromion  ia  next  separated  from  the  clavicle, 
the  scapula  tunied  upwards,  the  joint  opened  from  below, 
and  as  the  bone  is  pressed  steadily  upwards  everything  that 
holds  is  detached  with  an  elevator.  After  the  coracoid 
proceaa  haa  been  thus  separated  from  most  of  ita  muscular 
and  ligamentary  attachments  the  few  that  remain  can  be 
broken  by  twisting  tbe  bone  away.  In  suitable  cases  the 
coracoid  process  may  be  diridcd  at  ita  base,  and  left  in 
place,  and  thus  the  most  difficult  and  laborious  part  of  the 
operation  done  away  with. 

The  partial  exeimons  of  the  scapula  do  not  require  detailed 
description.  The  acromion,  spine,  and  posterior  border  are 
reached  by  straight  or  slightly  curved  incisiona  along  the 
portion  to  be  removed.  A  crucial  or  H  incision  ia  reqi 
at  the  angle.'!. 


RESECTIOS  OF  TUB  UUMERVS 
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The  position  of  the  muaculo-apiral  nerve  is  the  most  ii 
portant  element  in  this  operation.  In  ita  paaaage  arouni^i 
the  postenor  aspect  of  the  himierus  the  nerve  lies  close  t—  -m 
the  hone  within  the  '^heath  of  the  triceps  muscle,  and  leave^^ 


ESCISIOlf   OF   THH   ULNA. 

W6  Utter  on  the  outer  side  of  the  arm  to  enter  that  of  the   ' 
siijiinator  loiii^i^  at  its  origin.     In  approacliing  the  hone, 
tlidrefore,  on  the  outer  side  near  the  junction  of  the  middle  j 
and  lower  thirds,  the  operator  should  lay  bare  the  outer 
IwriJor  of  the  braohialia  anticus  and  follow  down,  within  its   | 
sheath  to  the  hone. 

Upper  Poj-iion.— Same  incision  as  in  Ollier's  method  of  i 
excision  of  the  shoulder  carried  fui'ther  down  along  the 
outer  edge  of  the  biceps.  The  ceplialic  vein  must  be  sought  i 
for  and  drawn  aside.  Periosteum  and  capsule  divided,  bone  j 
denuded  and  removed  as  in  excision  of  the  shoulder-joint  | 
(!■  •■)•  .  I 

Middle  Portion. — ^Incision  along  the  posterior  border  of  ] 
the  deltoid  and  outer  edge  of  the  biceps.     Outer  border  of  | 
the  brachialis  anticus  laid  bare  and  followed  down  to  the   i 
bone.     Dirision  of  the  periosteum  and  denudation  of  the 
bone  with  especial  care  for  the  safety  of  the  musculo-spiral 
nerve. 

Oilier  prefers  to  seek  the  nerve  and,  having  found  it,  to  : 
draw  it  aside.  He  also  recommends  that  whenever  it  is 
possible  to  leave  a  portion  of  the  shaft  connecting  the  ex- 
trcimUes  it  should  he  done,  as  a  precaution  against  shorten- 
ing, and  the  formation  of  a  pseudarthrosis.  If  this  is  not 
possible  the  chain-saw  is  passed  at  two  points,  and  the  in- 
termediate piece  removed. 

Imwht  Portion. — Incision  on  outer  aide  of  the  posterior 
SLSpect  of  the  arm,  between  the  triceps  and  supinator  longua, 
»flin  Ollier's  excision  of  the  elbow  (y.  v.'). 

fatal  Exeiition. — -Combination  of  incisions  for  upper  and 
lower  portions.  After  the  ends  have  been  denuded  of  pori- 
oaieiim  the  middle  portion  can  be  cleared  by  pushin;^  one 
enJ  out  through  ita  incision  and  peeling  the  periosteum  back 
'ike  thu  finger  of  a  glove  until  the  middle  is  reached.  The 
wi'te  is  then  sawn  off,  and  the  other  half  removed  in  a  simi- 
wnuuioer  through  the  other  incision. 


EXCISION  OF  THE  ULSA, 

"Ongitudinal  incision  along  the  posterior  aspect  of  t 
"**  joined  at  its  upper  end  by  a  short  one  running  ob-   j 
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liquelj  upwards  aiid  outwards  between  the  triceps  and 
aucooEeuB.  The  triceps  is  drawn  to  the  inner  side,  and  the 
olecranon  freed.  After  separation  of  the  periosteum  ttie 
bone  is  sawn  through  in  the  middle,  and  eacli  piece  is  dis- 


J  oat  m  turn. 


HE  TIADIUS  (oluer). 


An  incision  involving  the  skin  only  ia  made  from  the 
styloid  process  of  the  radius  along  the  outer  border  of  the 
forearm  to  the  radio-humeral  articulation.  The  fascia  ia 
divided  and  the  posterior  border  of  the  supinator  longus 
found.  By  following  it  toward  the  wrist  the  knife  can  be 
kept  between  it  and  the  Dxtensor  tendons  of  the  thumb,  which 
can  then  be  drawn  backward  and  saved  from  injury.  By 
following  it  upward  the  interstice  between  it  and  the  exten- 
Bores  carpi  radialea  is  found,  through  which  the  operator 
penetrates  to  the  radius  now  covered  only  by  the  supinator 
brevis.  The  latter  muBClo  is  then  divided  longitudinally 
and  the  periosteal  sheath  opened. 

The  periosteum  is  detached  laterally,  the  bone  sawn 
through  at  its  middle,  and  each  fragment  removed  sepa- 
rately. 


Partial  Ercix 
and  methods  are 


•ma  "f  the  Ulna  and  Jladhig. — Theinciail 
the  same  as  those  above  described. 


,^^ 
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EXCISION  OF  THE  METACARPAL  BONES  AND  PHALANGES, 

The  metacarpal  bones  should  be  exposed  by  a  longitudinal 
incision  along  the  dorsum.  As  the  extensor  tendons  cross 
the  bones  obliquely  this  incision  should  involve  only  the 
skin  at  first,  the  tendon  is  then  drawn  aside,  and  the  incision 
carried  down  to  and  through  the  periosteum,  which  must  be 
retained  when  possible.  It  is  advisable  that  the  joints, 
especially  the  metacarpo-phalangeal,  should  not  be  opened. 

The  bone  is  then  divided  in  the  middle  with  cutting  for- 
ceps and  each  end  dissected  out,  or  tlie  gouge  alone  may  be 
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The  after-treatment  is  important.  Extension  mtist  be 
m&de  upon  the  corresponding  finger  for  a  long  time  to  keep 
it  from  being  drawn  up  into  the  hand.  In  the  case  of  the 
metacarpal  bone  of  the  thumb  lateral  pressure  must  also  be 
made. 

For  re»ect-ion  of  a  phalanx  the  incision  should  be  made 
on  the  side  of  the  finger  near  the  dorsum.  For  the  ter- 
minal phalanx  the  incision  should  be  U-shaped,  the  arms 
passing  along  the  sides  of  the  phalanx,  the  curve  around  its 
end. 

Resection  of  the  diiferent  portions  of  the  tliumb,  even  if 
not  subperiosteal,  is  to  be  preferred  to  amputation,  but  the 
contrary  is  true  of  the  phalanges  of  the  other  fingers. 

Lateral  pressure,  by  means  of  splints  or  an  India-rubber 
glovefinger,  and  extension  by  weight  must  be  made  to 
insure  the  necessary  length  and  proper  shape  of  the 
member. 


RESIiCTIOS  OF  THE  BONES  OF  THE  PELVIS. 

Oilier'  reports  a  case  in  which  he  removed  the  ascending 
ramus  of  the  ischium  and  most  of  the  pubis  for  suppurative 
osteo-artbritis  of  these  bones  and  the  pubic  synchondrosis. 
The  incision  was  about  four  inches  long  and  extended  from 
a  fistula  in  the  genito-crural  fold  up  towards  the  pubis.  The 
periosteum  was  <letached,  the  ascending  ramud  of  the  ischium 
removed,  and  then  the  ascending  ramus,  body,  and  part  of 
the  horizontal  ramus  of  the  pubis.  The  bone  that  was 
removed  was  eroded  and  rarefied,  but  not  necrotic. 


EXCISIOS  OF  TUE  COCCYX  (oLUER).  ' 

This  may  be  required  on  account  of  disease  of  the  coccyx, 
or  aa  a  preliminary  to  operations  upon  the  rectum.  Oilier 
haa  removed  it  for  osteitis,  Simpson  and  Nott  for  the  relief 
of  coccygodynia,  and  Vemeuil  in  cases  of  imperforate  anus, 
and  to  facilitate  the  removal  of  cancers  of  the  rectum. 

'  Di-  lii  R6 -fr,6-iil.i(in  (].-s  Os,  vnl.  ii.  p.  ISO. 
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The  limits  of  the  bone  are  determined  by  the  finger  in 
the  rectum,  and  a  longitudinal  incision  made  through  the 
skin  and  fibrous  covering  of  the  bone,  from  a  quarter  of  an 
inch  above  its  upper  to  the  same  distance  below  its  lower 
end,  and  a  transverse  incision  made  at  the  upper  end  of  the 
first.     The  posterior  surface  of  the  bone  is  then  denuded. 

The  sacro-coccygeal  articulation  having  been  opened  by 
this  denudation,  its  fibro-cartilage  is  divided,  and  the  comua 
cleared  on  both  sides.  An  elevator  is  then  passed  through 
the  joint  and  used  as  a  lever  to  force  out  the  coccyx,  peel- 
ing off  at  the  same  the  fibrous  covering  of  its  anterior  sur- 
face. 

If  the  sacrum  is  also  diseased,  and  the  gouge  is  used  upon 
it,  it  must  be  remembered  that  the  sacral  canal  extends  to 
its  very  end,  and  is  there  formed  posteriorly  not  of  bone, 
but  of  fibrous  tissue. 


RESECTION  OF  THE  SHAFT  OF  THE  FEMUR. 

A  longitudinal  incision  is  made  on  the  outer  side  in  the 
groove  between  the  vastus  externus  and  biceps,  with  a  trans- 
verse liberating  incision  at  each  end.  Denudation  is  carried 
as  far  around  as  possible,  the  chain-saw  passed  at  each  end 
of  the  diseased  portion,  and  the  denudation  completed  as  the 
piece  is  raised  from  its  bed. 

In  the  case  gf  a  child  extension  should  be  made,  and  the 
limb  kept  of  the  same  length  as  the  other ;  in  the  case  of 
an  adult  the  fragments  should  be  brought  nearer  together 
as  the  patient  is  older,  and  his  power  of  regeneration  less ; 
and,  in  many  cases,  it  is  better  to  bring  the  fragments  into 
contact.  Shortening  is  less  of  an  infirmity  than  pseudar- 
throsis. 


RESECTION  OF  THE  SHAFT  OF  THE  TIBIA  (OLLIER). 

(Fig.  88.)  A  longitudinal  incision  is  made  along  the  inner 
surface  of  the  tibia  near  its  posterior  border.  The  perios- 
teum is  incised,  and  the  bone  denuded.  For  the  latter  pur- 
pose it  is  necessary  to  use  a  well-curved  elevator,  because 
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the  sharpness  of  the  angles  of  the  bones  makes  it  very 
difficult  to  get  around  them  ivitbout  perforating  the  perios- 
teal aheath.  After  the  denudation  is  completed  at  one  point, 
tlie  curved  elevator  ia  passed  behind  the  bone,  and  then  the 


chain-saw  along  its  groove.  The  bone  is  divided,  the  ele- 
vator withdrawn,  and  each  fragment  raised  in  turn  and 
cleared  along  its  posterior  surface  and  borders.  If  the 
periosteum  is  loosely  adherent,  it  may  be  stripped  off  by 
passing  the  elevator  up  and  down  in  the  sheath  behind  the 
bone. 

In  reflection  of  only  a  portion  of  the  diaphyais  it  is  better 
to  saw  through  the  bone  at  each  end  of  tlie  ])ortion  that  is 
to  be  removed. 

The  bone  is  necessarily  denuded  for  some  distance  be- 
yond the  proposed  line  of  section,  but  this  distance  may  he 
diminished  by  a  transverse  incision  through  the  periosteum 
at  that  point.  Moreover,  necrosis  of  the  denuded  part 
rarely  follows. 


EXCISION    OF    JOINTS    AND    BON 


EliSBCTION  OF  THE  FIBOLA. 


NE3.^^^^^^^B 


The  lower  portion  of  the  fihiila  is  aiibcutaneous,  its  upper 
portion  is  covered  by  the  peroneal  muscles.  The  ticepa  is 
attached  to  ita  head,  and  the  external  popliteal  or  peroneal 
nerve  after  following  the  posterior  border  of  the  tendon  of 
that  muscle  winds  around  the  outer  side  of  the  neck  of  the 
fibula,  and  divides  into  the  anterior  tibial  and  musculo- 
cntaneoua,  the  latter  of  which  soon  becomes  superficial. 
Sometimes  this  diviaion,  and  even  the  subsequent  ones,  take 
p]ace  aa  high  up  as  the  head  of  the  fibula,  and  then  there 
is  danger  of  dividing  some  of  the  branches  during  resection 
of  the  upper  extremity  of  the  bone,  unless  the  method  indi- 
cated by  Oilier  is  strictly  carried  out.  The  earlier  authors 
considered  the  division  of  this  nerve  unavoidable. 

As  the  upper  tibio-fibular  articulation  communicates  in  a 
large  proportion  of  cases  with  that  of  the  knee,  it  should 
not  be  opened,  except  when  it  shares  in  the  disease.  The 
head  of  the  fibula  should  be  divided  or  gouged  out  in  such 
a  way  aa  to  leave  this  articulation  covered  by  a  thin  but 
complete  plate  of  bone. 

Resecfion  of  the  Upper  Extremity  of  the  Fibula  (Oilier).' 
— A  longitudinal  incision  is  begun  an  inch  above  the  head 
of  the  fibula  at  the  posterior  border  of  the  tendon  of  the 
biceps,  and  carried  down  a  little  behind  tiie  bone  along  the 
interstice  between  the  soleus  and  the  peroneal  muscles.  The 
incision  should  involve  only  the  akin  and  fascia. 

The  nerve  is  then  sought  for  where  it  pasaea  around  the 
neck  of  the  fibula,  aud  protected  by  two  blunt  hooka  placed 
about  an  inch  apart.  While  thus  protected,  it  is  freed  from 
thecellulartissue,  which  binds  it  to  the  bone,  and  then  drawn 
forward  so  as  to  permit  the  dimion  of  the  periosteum.  This 
diviaion  is  made  on  the  posterior  boi-der  of  the  bone,  and 
carried  downwards  as  far  as  is  necessary  iu  the  interstice 
between  the  soleus  and  peroneal  muscles. 

The  periosteum  is  then  detached  and  the  bone  removed, 
either  by  diiading  it  at  two  points  with  a  chain-saw  and 

'  Traite  Je  li.  R6g6iifi-!ition  des  Oa,  p.  2S7. 
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removing  the  intermediate  portion,  or  by  dividing  it  at  the 
lower  limit  of  the  disease,  and  twisting  out  the  upjfer  frag- 
ment, or  by  modifying  the  latter  method  to  tte  extent  of 
di\'iding  the  head  of  the  bone  with  a  sharp  chiael  in  auch  a    | 
manner  as  to  leave  the  tibio-fibular  joint  unopened. 

Reseetion  of  ike  Lower  Portion  of  tlie  Fibula. — Longi- 
tudinal incision  along  the  antero-cxtemal  aapect  of  the  bone. 
Denudation  and  removal  of  the  bone  in  the  usual  manner. 
For  other  details,  see  excision  of  the  ankle-joint. 

EXCISION  OF  THE  WHOLE  FIBULA. 


As  the  incisions  for  the  resection  of  the  up[)Cr  and  lower    ' 
portions  lie  on  opposite  sides  of  the  peroneal  muscles,  they 
cannot  be  made  continuous  with  each  other.     Each  half  of 
the  bone  must  be  removed  separately. 

EXCISION  OF  THE  BONES  OP  THE  FOOT. 

Calnineum. — Disease  of  the  tarsal  bones  is  apt  to  origi- 
nate in  the  calcauco-astragaloid  articulation  and  then  in- 
volve the  calcanoum  mainly,  the  astragalus  being  only 
superficially  affected.  The  disease  in  the  former  is  usually 
central,  leaving  a  sequestrum  inclosed  in  a  shell  of  rarefied 
vascular  bone,  or  a  cavity  is  formed  within  a  similar  shell 
by  ulceration  and  discharge  through  one  or  more  fistulse. 
The  removal  of  the  enUre  thickness  of  the  bone  gives  better 
results  than  simple  gouging  out  of  the  diseased  portions, 
ieidement  de  Vcs,  but  the  anterior  portion  should  if  pos- 
Bible  be  left,  as  it  favors  reproduction  of  the  bone. 

The  English  surgeons  do  not  usually  employ  the  sub- 
periosteal method,  claiming'  that  the  results  obtained  by 
tJie  ordhiary  method  are  so  good  that  they  are  disinclined 
to  make  any  change.  So  far  as  can  bo  judged  from  the 
published  descriptions,  these  results,  although  satisfactory 
80  far  as  the  restoration  of  function  is  concerned,  are  infe- 
rior to  those  obtained  by  the  subperiosteal  method.     The  ^ 


'  Hulmes,  Syst 


vol.  V.  p.  730. 
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Fig,  89. 


absence  of  the  ealcaneuin  destroya  the  jilantar  arch  and  the 
sightliness  if  not  the  usefulness  cf  the  foot,  whereas  in  some 
of  Ollier's  subperiosteal  cases  the  new  heel  was  as  promi- 
nent and  firm  as  that  of  the  other  foot. 

A.  ffolmea's  Method. — An  incision  is  commenced  at  the 
inner  edge  of  the  tendo  Achillis,  and  drawn  horizontally 
forward  along  the  outer  side  of  the  foot  to  a  point  some- 
what io  front  of  the  calcanoo-cuboid  articulation.  This 
incision  should  go  down  at  once  upon  the  bone,  so  that  the 
tendon  should  be  felt  to  snap  as  the  incision  is  commenced. 
It  should  be  on  a  level  with  the  upper  border  of  the  03 
calcis.  Another  incision  ia  then  made  vertically  across  the 
sole,  commencing  near  the  anterior  end  of  the  former  inci- 
sion and  ending  at  the  outer  border  of  the  internal  surface 
of  the  03  calcis.  The  bone  being  now  denuded  by  throwing 
baJ3k  the  flaps,  the  calcaneo-cuboid  and  calcaneo-astragaloid 
joints  are  sought  for  and  laid  open.  The  calcaneum  having 
been  separated  thus  from  ita  bony  connections  by  the  free 
use  of  the  knife,  aided,  if  ne- 
cessary, by  the  iever,  lion-for- 
ceps, etc.,  the  soft  parts  are 
next  to  be  cleaned  oft'  ita  inner 
side  with  care,  in  order  to  avoid 
the  vessels,  and  the  bone  will 
then  come  away. 

B.  SubperiiMeal  Method  (p\- 
lier).     Fig.  89,  ^.— An  inci- 
sion involving  only  the  skin  is 
begun  at  the   outer  border  of 
the  tendo  Achillis  about  an  inch 
higher  than  the  tip  of  the  ex- 
ternal malleolus,  carried  down 
below  the  outer  tuberosity  of 
the  calcaneum  and  then  forward 
and  slightly  upward  to  the  up- 
per part  of  the  base  of  the  fifth 
"'  ''excWub  o(  the  iu°tmg7iu«!   "'     metatarsal.     The  edge  of  the 
tendo  Achillis   and  the  upper 
border  of  the  plantar  muscles  being  recognized,  the  incision 
is  carried  down  to  the  bono,  care  being  taken  not  to  cut  the 
■peroneal  tendons. 


[ 
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The  posterior  half  of  the  boBe  is  then  denuded  with  an 
^levator,  and  the  tendo  Achillia  detached  and  pressed  to  the 
xnner  side.  The  under  Burface  and  posterior  third  of  the 
inner  surface  are  next  cleared,  the  peroneal  tendons  drawn 
a.side  with  blunt  hooks,  the  external  lateral  ligament  de- 
tached, the  anterior  portion  of  the  outer  surface  denuded, 
ami  the  calcaneo-cuboid  joiut  opened. 

The  intoroBseoua  ligament  ia  divided  with  a  narrow  bis- 
toury, tlie  bone  grasped  with  lion-forcepa  and  turned  down- 
ward 80  as  to  open  the  calcaneo-astragaloid  joints  and  give 
access  to  the  calcaneo-acaphoid  and  internal  lateral  liga- 
ments and  to  the  inner  surface  of  the  hone.  ■ 
It  is  difficult,  if  not  impossible,  to  avoid  opening  some  of  J 
the  tendinous  sheaths  during  the  operation,  but  the  damage 
is  very  much  less  than  that  inflicted  by  the  former  method. 
Resection  of  the  posterior  portion  alone  can  be  a<;com- 
plished  mucli  more  expeditiously.  The  portion  to  he  re- 
moved is  denuded  and  then  sawn  off,  either  directly  or  by 
j>erforating  the  bono  and  sawing  it  from  above  downwards 
-vi^itb  a  chain-saw. 

Astragalug. — Excision  of  the  astragalus  may  he  rendered 

M^easary  by  dislocation,  comminuted  fracture,  or  caries. 

I  <l>llier  considers  this  operation,  under  normal  circumstances, 

fclxe  most  difficult  of  all  excisions,     lie  employs  the  foUow- 

tx^g  method  on  the  cadaver. 

Operation  (Oilier).  Fig.  89,  B.— Cur\-ed  incision  across 
t>Vs.c  dorsum  of  the  foot,  with  convexity  directed  forwards, 
l:»«!^nning  on  the  inner  side  at  the  point  where  the  tendon 
r>f  the  tibialis  anticus  crosses  the  tibio-taraal  articulation, 
i"«aimingtbrward8  and  outwards  to  the  middle  of  the  scaphoid, 
^•Tid  then  backwards  to  a  point  a  little  below  the  tip  of  the 
£s3cternal  malleolus.  This  incision  must  expose  but  not  in- 
^•31™  the  tendons. 

Tlie  extensor  tendons  are  lifted  oiit  of  their  sheaths  and 
i^irawn  aside,  the  extensor  brevis  cut  across  or  detached  at 
its  origin,  and  the  neck  and  outer  non-articular  surface  of 
tH«  astragalus  cleared.  The  capsidar  and  ligamontary 
O-ttachments  of  the  bone  to  the  scaphoid  and  tibia  are  sepa- 
'S'teil,  the  interosseous  ligament  dividc<I,  and  the  foot  being  I 
turned  inwards  the  insertion  of  the  strong  internal  tibia-  \ 
17 
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astragaloid  ligament  is  detached.  The  remaining  connec- 
tions are  then  ruptured  by  grasping  the  bone  with  strong 
forceps  and  twisting  it  out. 

Vemeuil  thinks  the  operation  is  made  easier  by  sawing 
through  the  neck  of  the  bone  and  first  removing  the  head. 

Holmes  makes  a  curved  incision  from  one  malleolus  to 
the  other  across  the  instep,  dividing  all  the  soft  parts  and 
laying  open  the  joint  freely.  He  then  divides  the  ligaments 
connecting  the  astragalus  with  the  scaphoid,  forces  up  the 
end  of  the  bone,  and  feels  for  and  cuts  the  interosseous 
ligament.  The  posterior  portion  is  then  cleaned  carefully 
to  avoid  injury  to  the  tendons  and  vessels  which  lie  near  it. 

When  dislocated  the  astragalus  may  be  easily  removed 
by  a  straight,  curved,  or  crucial  incision  made  over  the 
most  prominent  part,  and  avoiding  vessels,  nerves,  and 
tendons. 

When  badly  shattered^  as  in  gunshot  injury,  the  fragments 
may  be  removed  through  a  longitudinal  incision  between 
the  extensor  tendons  of  the  first  and  second  toes. 

Metatarsal  Bones  and  Phala7iges, — A  metatarsal  bone 
should  be  exposed  by  an  incision  along  the  dorsum  involv- 
ing only  the  skin ;  the  tendon  is  then  drawn  aside,  the 
periosteum  divided,  the  bone  denuded,  sawn  through,  and 
removed.  Whenever  possible,  the  upper  extremity  of  the 
bone  should  be  left. 

For  the  first  and  fifth  metatarsals  it  is  better  to  make  the 
incision  more  upon  the  side  than  upon  the  dorsum. 

If  the  corresponding  toe  is  to  be  preserved,  extension 
must  be  made  upon  it  for  a  long  time,  in  the  manner  and 
for  the  reasons  mentioned  under  excision  of  the  metacarpal 
bones. 

The  phalanges  and  their  articulations  are  best  excised  by 
lateral  incisions. 


TREPHINING. 


Trephming  of  the  Cranmm  may  be  undertaken  for  the 
evacuation  of  an  intra-cranial  abscess  or  hemorrhagic  effu- 
sion, or  for  the  removal  of  a  suspected  tumor  of  the  bone 
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or  meningea,  or  for  the  cure  of  epilepsy,  or  after  fracture 
to  raise  depressed  portions  of  the  booe.  lu  all  except  tlie 
latter  case  the  admability  of  the  operation  ia  greatly 
diminished  hy  the  difficulty  of  determining  the  point  at 
which  the  trephine  should  he  applied.  Among  the  more  or 
less  reliable  indications,  according  to  which  the  surgeon 
must  make  his  selections  of  this  point,  may  be  mentioned : 
the  history  of  an  injury  more  or  less  recent,'  with  or  without 
pain  and  inflammation  of  the  soft  parts  (Pott's  puffy  tumor) 
at  the  point  where  the  injury  was  received,  or  at  one  dia- 
metrically opposite ;  constant, well-localized  pain  at  anyone 
point ;  injury  over  the  course  of  one  of  the  larger  arteries 
with  rapidly  supervening  symptoms  of  compression,  func- 
tional disturbance  of  certain  gi-oups  of  motor  nerves. 

The  results  obtained  by  certain  physiologists  in  their 
efforts  to  determine  the  location  of  motor  centres  in  the  cor- 
tex of  the  brain  have  inspired  the  hope  that  the  injured  or 
compressed  portion  of  the  brain  might  be  localined  exaetly 
in  any  ^ven  case  by  consideration  of  the  muscles  or  groups 
of  muscles  paralyzed.  Unhappily,  this  hope  has  not  yet 
been  realized,  and  the  weight  of  authority  is  decidedly 
against  any  interference  based  solely  upon  such  theoretical 
considerations.  The  impropriety  of  such  interference,  as 
viewed  from  the  surgical  stand-point,  was  shown  by  Professor 
Gosaelin  in  his  masterly  report  upon  the  papers  of  MM. 
Lucas- Champonuife re  and  Proust ;'  and,  still  more  recently. 
Professor  Brown- Seijuard*  has  denied  the  accuracy  of  the 
physiological  expeiiraents  and  deductions  upon  which  the 
whole  question  turns,  and  protested  against  any  surgical 
interference  directed  thereby.* 

As  the  motor  centres  which  Broea,  Ferrier,  Hitzig,  and 
other  physiolofpsts  claim  to  have  localized  lie  under  the 
anterior  half  of  the  parietal  hone  and  along  or  near  the 
fissure  of  Kolando,  and  as  these  are  the  ones  which  it  has 
been  proposed  to  seek,  it  is  perhaps  desirable  that  direc- 
tions should  be  given  for  finding  this  fissure. 

'  In  Dupuytren'B  case  there  was  no  sign  of  tlic  alispeas  until  ten 
years  nf^r  the  refuipt  nf  the  injnrj-. 

»  BalletiD  lie  I'Acadtiuie  Ai:  alMixioe,  Sfiancc  du  3  Avril,  187". 

*  The  Lancet,  21at  JhIv,  1K77,  p.  107. 

*  See  also  discuaaiou  ill' Bull,  de  lii  Soc.  de  Chu-.,  Jan.  7,  IBTH. 
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According  to  Lucas-Champonni^re^  the  fissure  of  RoIj 
corresponds  to  a  line  drawn  from  a  point  on  the  sag 
suture  five  and  a  half  centimetres  posterior  to  the  bre 
(junction  of  the  sagittal  and  coronal  sutures),  forward 
outward  to  a  point  seven  centimetres  behind  and  three 
timetres  above  the  external  angular  process  of  the  fro 
bone.  According  to  Pozzi*  the  starting-point  of  this 
should  be  only  four  and  three-quarters  centimetres  bel 
the  bregma. 

The  line  may  be  more  simply  described  as  the  hype 
nuse  of  a  right-angled  triangle  whose  base  is  the  upper 
of  a  line  drawn  from  the  bregma  to  the  meatus  auditc 
extemus,  and  whose  perpendicular  extends  two  inches  b 
wards  from  the  bregma  along  the  median  line. 

The  bregma  is  situated  at  the  point  where  a  vertical  p 
passing  through  both  external  auditory  canals  intersects 
sagittal  suture  when  the  head  is  held  exactly  upright. 

Whenever  it  can  be  avoided,  the  trephine  should  no 
applied  over  a  sinus  or  the  middle  meningeal  artery  i 
the  anterior  inferior  angle  of  the  parietal  bone.  Blee( 
from  a  sinus  may  be  arrested  by  plugging  it  with  wax, 
a  fatal  result  is  likely  to  follow.  The  middle  menin 
artery  lies  enveloped  in  the  thickness  of  the  dura  ma 
adhering  to  it  so  closely  that,  when  cut,  its  walls  canno 
tract  sufficiently  to  arrest  hemorrhage.  For  the  same  rej 
it  is  very  difficult  to  apply  a  ligature  to  this  vessel,  and 
the  actual  cautery  cannot  be  safely  used,  the  best  mear 
stopping  the  flow  of  blood  is  that  proposed  by  Tillauj 
seizing  the  vessel  and  dura  mater  with  spring  forceps, 
keeping  it  thus  compressed  for  twenty-four  or  forty-e 
hours. 

The  instruments  used  in  trephining  are  a  stout  ki 
periosteum  elevator,  trephine,  and  a  screw-pointed  elev 
which  is  intended  to  be  screwed  into  the  hole  made  by 
centre-pin  of  the  trephine,  and  used  to  lift  out  the  circ 
piece  of  bone  after  it  has  been  sawn  through. 

Operation, — A  crucial,  V  or  T-shaped  incision,  one  ai 
half  to  two  inches  long,  is  made  through  the  soft  p 

'  Bulletin  de  la  Soci^te  de  Chinirgie,  1877,  p.  121. 
*  Archives  G6n.  de  M6d.,  Avril,  1877,  p.  4G0. 
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down  to  the  bone,  and  the  flaps,  including  the  pericranium,  ] 
raised  hj  means  of  tlie  periosteum  elevator.     Tue  proba-  1 
bility  of  a  reproduction  of  tlie  bone  is 
increased  by  preserving  tlie  connection 
of  the  pericranium  with  the  aoft  parta. 
The  centre-pin  of  the  trephine  hav- 
;ng  been  protruded  one-sL-rtiienlh  of  an 
inch,  and  fastened  in  its  place  by  the 
binding  screw  on  the  side,  it  ia  forced 
hy  to-aTid-fro  rotary  movements  upon 
'ts  point  into  the  hone  at  tlie  place 
selected,  and  these   movements   con- 
tmaed  until  the  circular  edge  of  the 
trephine  has  cut  a  groove  sufficiently 
*lwp  to  insure  its  steadiness  without 
*he  aid  of  the  pin,  which  must  then  be 
'^'tUdrawn  so  as  to  avoid  injury  by  it  to  the  dura  mater, 
■"le  hole  made  by  the  pin  is  then  enlarged,  and  made  to  fit    , 
*^«  pointof  the screw.pointed 


.'-"•N 


Elevator  so  that  this  instru-  Fig-  9'- 

^^nt  can  be  applied  after- 
'''^'Xls  without  making  tflo 
™tch  pressure  upon  the  loose 
°«k  of  bone. 

The  rotary  movements  are 

*Peated  very  cautiously, and 

"   parts  of  the  groove  fre- 

uuently    examined,    as     its  Btj\nw. 

*>«ptL  rncr«a8e8,with  a  probe, 

**?*»»  or  quill  toothpick,  so  as  to  have  timely  notice  of  com- 
plefce  perforation.  The  teeth  of  the  trephine  must  be  freed 
*^na  the  bone  duat  from  lime  to  time  by  means  of  a  briish 
^^  \>j  dipping  the  instrument  into  water.  If,  as  is  usually 
^o  case,  perforation  takes  place  npon  one  side  of  the  groove 
V^fore  it  does  upon  the  other,  the  trephine  must  he  slightly 
^QeAined  so  as  to  act  only  upon  the  unsawn  portion,  or  the 
eWvator  may  be  used  to  lift  out  the  disk,  breaking  the  thin 
«iie\l  which  remains. 

If  the  removal  of  a  much  larger  piere  of  bone  is  desired 
the  b^phine  should  be  applied  successively  at  two,  three,  or 
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more  points,  and  the  intervening  portions  sawn  through 
with  a  Hey's  saw  (Fig.  91). 

In  a  case  of  depressed  fracture  the  trephine  must  be 
applied  to  the  sound  bone  in  such  a  manner  as  to  overlap 
the  edge  of  the  fracture.  The  depressed  portion  is  after- 
wards raised  by  means  of  an  elevator  passed  through  the 
opening  left  at  the  edge  of  the  sound  bone  by  the  removal 
of  the  incomplete  disk. 

In  puncturing  for  a  deep-seated  abscess  a  grooved  knife 
or  a  trocar  is  to  be  preferred  to  the  ordinary  flat  blade. 

Frontal  Sinus, — As  the  walls  of  the  frontal  sinus  are  not 
parallel  to  each  other,  Larrey  has  proposed  to  use  two  tre- 
phines of  diflerent  diameters,  the  larger  for  the  outer,  the 
smaller  for  the  inner  table. 

Antrum. — A  very  small  trephine  should  be  used,  and, 
in  order  to  avoid  a  scar,  it  should  be  applied  through  the 
mouth  after  dividing  the  gingivo-labial  fold,  and  dissecting 
up  the  soft  parts  as  far  as  to  the  infra-orbital  foramen,  just 
below  and  to  the  outer  side  of  which  the  opening  into  the 
antrum  should  be  made. 

The  antrum  may  also  be  opened  by  drawing  the  first  or 
second  molar  tooth,  and  enlarging  its  socket  with  a  drill. 

No  additional  directions  are  needed  for  trephining  the 
flat  hones  or  the  epiphyses  of  the  long  ones. 


PART  V. 
"iJEUROTOMT  AND  TENOTOMY. 

DIVISION"   AND    RESECTION    OF    NERVES. 

■C^IVISION  of  a  nerve  of  sensation,  or  even  of  a  mixed  1 
nep-ve  in  extreme  cases,  may  be  required  for  tlie  relief  of"l 
MUralgic  pain.  It  is  seldom  that  simple  division  is  more 
Hi*.i»  temporarily  sufficient.  At  least  half  an  inch  of  the 
tniTit  of  the  nerve  should  be  excised,  and,  as  additional 
wcurity  against  rennion,  the  end  of  the  distill  segment  may 
1*  "bent  hack  upon  itself.  Prof.  Weir  Mitchel'  has  seen 
severe  constant  pain  follow  the  Lending  back  of  the  end  of  -] 
tlie  proximal  segment. 

SUPRA-ORIHTAL  NERVE. 

The  frotital  nerve,  main  branch  of  the  first  division  of  J 
"le  trigeminus,  divides  just  behind  the  upper  margin  of  the  | 
^rbit  into  the   gupra-orbital  and  supra-troelilear   nerves;  1 
both  branches  are  distributed  to  the  forehead,  the  former  I 
^merging  from  the  orbit  thi-ough  the  supra-orbital  notch  or  J 
'Oramen,  the  latter  a  little  nearer  the  nose.     The  former  ie  I 
"^Uch  the  larger  and  more  important  of  the  two,  the  latter  ' 
^"^pplyiiig  only  a  narrow  strip  of  integument  near  the  me- 
*^a-n  line.     The  supra-orbital  notch  or  foramen  is  found  at 
the  junction  of  the  inner  and  middle  thirds  of  the  supra^ 
P^bital  arch,  or  a  little  to  the  inner  side  of  the  junction. 
"hen  it  is  a  notch  it  can  be  readily  felt  through  the  skin, 
**"3  is  then  an  important  guide  in  the  operation. 

The  nerve  may  be  divided  subcutaneously  after  its  emer-  I 
P^nce  from  the  notch,  or  it  may  be  exposed  by  a  transverse  ] 
^Dcision  above  or  below  the  eyebrow,  ' 
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Subcutaneous  Division. — A  tenotomy  knife  is  entered 
between  the  eyebrows  midway  between  the  nerve  and  the 
median  line,  and  passed  horizontally  beneath  the  skin  until 
its  point  has  passed  beyond  the  nerve.  Its  edge  is  then 
turned  backwards  and  pressed  against  the  bone,  and  the 
nerve,  lying  between  it  and  the  bone,  divided  by  with- 
drawing the  knife.  Or  the  knife  may  be  entered  at  the 
same  point,  but  passed  close  to  the  bone  instead  of  just 
under  the  skin,  its  edge  turned  downwards  towards  the 
margin  of  the  orbit,  and  the  nerve  divided  by  sweeping  the 
knife  downwards  across  the  mouth  of  the  supra-orbital 
foramen. 


Excision  of  a  Portion  of  the  Nerve. — A.  Above  the  Eye- 
brow.    (Fig.  92,  A.^ — An  incision  one  to  one  and  a  half 

inches  long  is  made  just 
above  and  parallel  to  the 
eyebrow,  its  centre  cor- 
responding to  the  posi- 
tion of  the  nerve.  This 
incision  is  carried  down 
to  the  bone,  the  distal 
end  of  the  nerve  recog- 
nized, seized  with  for- 
ceps, dissected  out,  and 
cut  off. 

B.  Below  the  Eye- 
brow. (Fig.  92,  jB.)-- 
The  eyebrow  being  drawn 
up  and  the  eyelid  down, 
the  surgeon  makes  an 
incision  one  to  one  and 
a  half  inches  in  length 
along  the  edge  of  the  supra- orbital  arch,  dividing  succes- 
sively the  skin,  orbicular  muscle,  and  tarsal  ligament.  He 
then  seeks  the  nerve  in  the  notch,  traces  it  back  as  far  as 
necessary,  and  cuts  out  a  portion  with  curved  scissors. 


J,  B.  Resection  of  supra-orbital  nerve.     C. 
Resection  of  superior  maxillary  nerve. 


supehior  .\ia\illauy  nerve. 

After  leaving  the  cavity  of  the  cranium  by  the  foramen 
rotuiidum,  the  superior  maxillary  nerve  crosses  the  apheno- 
maxUlary  foaaa,  traverses  tho  infra-orbital  canal,  and  ap- 
pears upon  the  face  at  the  infra-orbita!  foramen,  whore  it 
at  once  divides  up  into  numerous  branches  distributed  over 
the  cheek,  nose,  !ip,  and  lower  eyelid.  Within  the  infra- 
orbital canal  it  gives  off  the  anterior  dental  branch,  and 
posterior  to  this  canal  it  gives  off  the  posterior  dental,  and, 
through  branches  to  the  spheno-palatine  ganglion,  the  pala- 
tine nerves  distributed  to  the  palate  and  nasal  fossa.  The 
point  at  which  the  nerve  should  bo  divided  will  vary  accord- 
ing to  the  region  affected,  but  in  this,  as  in  other  cases, 
simple  division  has  uaujilly  proved  insufficient,  and  it  has 
been  fonnd  necessary  to  excise  all  that  portion  of  the  trunk 
which  lies  in  the  canal.  Sometimes  the  nerve  has  been 
cut  above  the  branches  going  to  the  ganglion,  and  the  latter 
torn  out  forcibly. 

The  roof  of  the  infraorbital  canal  is  composed  in  its  pos- 
terior half  of  fibrous  tissue,  in  it?  anterior  half  of  thin  bone 
which  becomes  thicker  as  it  approaches  the  margin  of  the 
orbit.  The  infra-orbital  foramen  lies  directly  above  the 
second  bicuspid  tooth  and  from  one-quarter  to  one-half  an 
inch  below  the  margin  of  the  orbit.  The  nerve  is  accom- 
panied on  its  passage  through  the  canal  by  the  infra -orbital 
artery. 

A.  Divimon  of  the  Nerve  on  the  Fare. — This  may  be 
done;  (1)  subeutaAe'm.dy ;  (2)  through  the  mouth;  (3) 
Ify  an  extimal  inoinmi. 

1.  Suhcutaneously . — A  tenotomy  knife  is  entered  about 
an  inch  to  the  outer  side  of  the  foramen,  carried  below  it 
into  the  canine  fossa,  hugging  the  bone,  and  then  swept 
upwards  along  the  surface  of  the  bone  so  as  to  divide  the 
nerve  close  to  the  foramen,  the  lip  being  drawn  downwards 
and  forwards  to  make  the  tissues  tense. 

2.  Through  the  Month. — An  incision  is  made  in  the 
gingivo-labial  fold  and  the  soft  parts  dissected  away  from 
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the  bone  until  the  nerve  is  reached  and  divided.  Gu^ri. 
advises  that  a  small  portion  of  the  distal  end  be  excised. 
3.  Sy  External  Incision. — The  incision  may  be  tra 
verse,  oblique,  or  curved ;  it  is  only  necessary  that  its  centr 
should  correspond  to  the  foramen.  The  tissues  are  divide  ^d 
successively  until  the  bone  is  reached  and  the  nerve  fonn^MMol 
either  by  following  up  one  of  its  branches  or  by  seeking  it 
at  iti  point  of  emergence. 

B.  Reseetion  of  the  Infra-orbital  Portion  (Tillaux'^__>  - 
Fig.  92,  C, — A  vertical  incision  is  made  along  the  side  ^r>ff 
tho  noae  from  the  lachrymal  tubercle  or  the  bony  ridge  ^t>x 
the  nasal  process  of  tbe  superior  maxilla,  which  is  cO'  -:^r».— 
tinuous  with  tho  lower  edge  of  the  orbit,  down  to  the  a.^Ht»i. 
of  the  nose,  A  second  horizontal  one  is  then  hegim  at  tt"»^' 
upper  portion  of  the  fir^t  and  carried  outwards  along  tt»^ 
lower  margin  of  the  orbit  beyond  its  centre.  These  inc^i— 
siona  should  involve  all  the  soft  parts  down  to  the  boit^^- 
The  lower  flap  is  dissected  up,  the  nerve  found,  and  a  si.  11* 
ligature  thrown  around  it  close  to  the  foramen. 

The  upper  fiap  is  then  raised,  together  with  the  low^r 
eyelid  and  eyeball,  exposing  tho  floor  of  the  orbit  as  E»«" 
back  as  possible,  upon  which  the  infra-orbital  canal  can  l>^ 
recognized  as  a  grayish  line  running  obliquely  backwat-tla 
and  inwards. 

The  canal  is  opened  with  a  knife  or  chisel,  the  nerve  \ 
isolated  from  the  artery,  raised  from  its  bed  with  a  small 
hook,  and  dissected  out  aa  far  back  as  may  be  considered 
necessary.  It  ia  then  divided  with  curved  scissors,  and  tH« 
distal  portion  drawn  out  by  means  of  the  ligature  applied 
to  it  in  the  beginning.  The  length  of  the  portion  removed 
by  Tillaux  was  six  centimetres. 

Dolheau'  divided  the  nerve  with  curved  scissors  on  tl»« 
central  side  of  the  branches  going  to  the  spbeuo-palati*** 
ganglion,  and  tore  out  the  ganglion  by  drawing  upon  th« 
nerve, 

Malffaitfiie's  Methxi. — Pass  a  stout  tenotome  along  tl** 

'  Traile  d'Anat.  Topograpbiiiue,  p.  310,  lui'I  Bull,  de  In  Sot:^^ 
de  Cliirurpie.  1877,  p.  413. 
»  Owl  ( 


loor  of  the  orbit  for  nearly  an  inch  in  the  direction  of  tho 
iier\-e ;  cut  transversely  with  its  point  through  the  floor  of 
tfae  orbit,  the  bone  being  thin  will  offer  no  resistance.  This 
divides  both  canal  and  nerve.  Expose  the  nerve  at  the 
infra-orbital  foramen  by  a  simple  transverse  incision,  seize 
it  with  foi-ceps  and  tear  it  out  of  the  canal. 


INFERIOR  DBSTAL  NERVE. 


This  nerve  may  be  divided  (A)  after  its  exit  from  the 
dental  canal,  (B)  in  the  canal,  (C)  before  its  entrance  into 
the  canal.  The  nerve  enters  the  canal  by  the  inferior 
dental  foramen  on  the  inner  aide  of  the  ascending  ramus  of 
the  lower  jaw  at  the  level  of  the  crowns  of  the  lower  teeth  ; 
the  canal  runs  obliquely  downwards  and  forwards  just  below 
the  alveoli,  and  the  nerve  emerges  through  the  mental  fora- 
^^en  which  lies  midway  between  the  alveolar  process  and 
the  lower  margin  of  the  jaw  below  the  second  bicuspid 
tooth.  I 

_A..  At  the  Mi-ntal  Foramen. — An  incision  is  made  in  the  | 
gingivo-labial  told  above  the  foramen,  and  the  -soft  parta  I 
d'ssectfld  off  until  the  nerve  is  reached,  usually  about  one-  I 
*hird  of  an  inch  below  the  bottom  of  the  fold. 

B,  Within  the  Canal. — An  incision  is  made  through  the 
"*'i>  down  to  the  bone  along  the  course  of  the  nerve,  the 
P^'Hostcum  raised,  and  a  trephine  applied.  After  removal 
^^  the  outer  table  of  the  hone  the  nerve  is  easily  found  ia 
">e  canal  and  divided.  | 

Or  the  trephine  may  be  applied  at  two  points  and  the 
*'**«niiediate  portion  of  the  nerve  excised. 

,     O.  Before  itg  Entry  into  the  Canal. — The  mouth  being  I 

J'eiti  widely  open  and  the  commissure  of  the  lips  drawn  f 

-  ^ctwarda  and  outwards,  an  incision  extending  from  the  | 

**^  upper  to  the  last  lower  molar  tooth  is  made  one-third  i 

^\    an  inch  on  the  inner  side  of  the  sharp  anterior  bordef  j 

*    the  coronoid  process,  and  carried  through  the  mucoua  I 
"*^¥Bbrane  to  the  tendon  of  the  temporal  muscle. 
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The  surgeon  passes  his  finger  into  the  incision  and  along 
the  inner  surface  of  the  bone,  between  it  and  the  internal 
pterygoid  muscle,  until  he  touches  the  bony  point  which 
marks  the  orifice  of  the  canal.  Passing  a  blunt  hook  along 
the  finger,  he  raises  the  nerve  upon  it,  isolating  it,  if  possi- 
ble, from  the  accompanying  artery,  and  divides  it  with  blunt- 
pointed  scissors  or  knife. 

It  has  been  proposed  to  expose  the  nerve  at  this  point  by 
making  an  incision  through  the  cheek,  and  applying  a  tre- 
phine, but  this  method  has  been  justly  rejected  in  favor  of 
the  more  simple  one  just  described. 


BUCCAL  NERVE. 

The  buccal  nerve,  a  branch  of  the  inferior  maxillary,  is 
not  infrequently  the  seat  of  painful  and  persistent  neuralgia. 
It  is  best  approached  through  the  mouth  by  the  following 
method : — 

The  surgeon  places  his  finger-nail  upon  the  outer  lip  of 
the  anterior  border  of  the  ascending  ramus  of  the  lower 
jaw  at  its  centre,  and  divides  in  front  of  this  border  the 
mucous  membrane  and  the  fibres  of  the  buccinator  verti- 
cally. He  then  seeks  for  the  nerve,  separating  the  tissues 
with  a  director,  and  divides  it. 


LINGUAL  NERVE. 

Division  of  this  nerve  may  be  required  for  the  relief  of 
pain  in  cases  of  carcinoma  of  the  tongue. 

When  the  mouth  is  opened  widely  the  pterygo-maxillary 
ligament  can  be  readily  seen  and  felt  as  a  prominent  fold 
behind  the  last  lower  molar,  and  the  lingual  nerve  can  be 
felt  just  below  the  attachment  of  the  ligament  on  the  inner 
side  of  the  lower  jaw,  close  to  the  bone  below  the  last  molar 
tooth. 

The  tongue  should  be  drawn  aside  by  an  assistant,  the 
mucous  membrane  divided  for  about  an  inch  parallel  to  the 
margin  of  the  alveolar  process,  beginning  at  the  last  molar 
tooth  over  the  position  of  the  nerve,  or,  according  to  Chau- 
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vel,'  one-Sfth  of  an  inch  from  the  attachment  of  the  mucous 
membrane  to  the  side  of  the  tono;ue.  The  nerve  is  then 
readily  found  in  the  submucous  tissue,  raised  upon  a  hook 
and  divided,  or  a  portion  excised. 

JWiwre's  Method. — Mr,  Moore  haa  employed  the  following 
method  aucceasfully  iu  five  cases.  He  cuts  the  nerve  about 
half  an  inch  from  the  last  molar  tootli,  at  a  point  where  it 
crosses  an  imaginary  line  drawn  from  that  b>oth  to  the  ajigle 
of  the  jaw.  He  enters  the  point  of  the  knife  nearly  tbree- 
quarters  of  an  inch  behind  and  below  the  tooth,  presses  it 
down  to  the  bone  and  cuts  towards  the  tooth.  This  neces- 
sarily divides  the  nerve.  The  projection  of  the  alveolar 
ridge  might  protect  the  nerve  from  a  straight  bistoury,  and 
therefore  a  curved  one  should  be  used. 


TENOTOMY. 

Professor  Sayre*  in  answering  the  question.  How  are  we 
to  deterraiue  whether,  in  any  given  case,  we  shall  be  com- 
pelled to  resort  to  tenotomy  ?  lays  down  the  following  rule 
as  of  universal  application  : — 

"  Place  the  part  contracted  as  nearly  as  possible  in  its 
normal  position,  by  means  of  manual  tension  gradually  ap- 
plied, and  then  carefully  retain  it  in  that  position ;  while 
the  parts  are  thus  placed  upon  the  stretch,  make  additional 
point- pressure  with  the  end  of  the  finger  upon  the  parts 
thus  rendered  tense,  and  if  such  additional  pressure  pro- 
duces rejittx  contrar-tions,  that  tendon,  fascia,  or  muscle 
must  be  divided,  and  the  point  at  which  the  reflex  spasm  is 
excited  (the  point  at  which  the  pressure  is  applied)  ia  the 
point  where  the  operation  should  be  performed." 

According  to  Prof.  Sayre,  the  blade  of  a  tenotomy  knife 
should  be  one  inch  long,  its  shank  one  and  thrce-iguarters, 
its  handle  strong  and  marked  in  such  a  way  that  the  sur- 
geon can  see  at  a  glance  In  which  direction  the  edge  of  the 
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blade  is  turned.  The  blade  may  be  straight  or  curved,  it 
should  be  thick  at  the  heel,  very  narrow,  and  the  point 
should  be  somewhat  rounded  and  sharpened  from  side  to 
side  like  a  wedge  or  chisel. 

A  fold  of  skin  should  be  pinched  up  at  the  side  of  the 
tendon,  and  the  knife  entered  at  its  base,  so  that  a  continu- 
ous track  will  not  be  left  on  its  withdrawal.  A  preliminary 
puncture  may  be  made  with  a  sharp-pointed  knife  or  lancet 
to  facilitate  the  entry  of  the  tenotome. 

The  knife  must  be  entered  "  on  the  flat"  and  passed  either 
under  the  tendon  or  between  it  and  the  skin  ;  its  edge  is 
then  turned  towards  the  tendon  and  the  division  effected 
with  gentle  sawing  movements,  the  thumb  being  pressed 
firmly  against  the  tendon  if  the  knife  has  been  passed 
under  it. 

During  the  entry  of  the  knife  and  the  division  of  the 
tendon,  the  latter  must  be  kept  firmly  upon  the  stretch,  and 
as  soon  as  the  division  is  complete  the  knife  must  be  turned 
upon  its  side  and  withdrawn,  while  the  surgeon  follows  its 
point  with  his  thumb  or  finger  so  as  to  force  out  any  blood 
that  may  be  in  its  track  and  to  prevent  the  entrance  of  air. 

Seal  the  wound  with  plaster  or  collodion,  and  then  bring 
the  member  into  the  desired  position. 

Tendo  AcMllis. — The  knife  should  be  entered  on  the 
inner  side  of  the  tendon  near  its  border,  about  one  inch 
above  the  upper  surface  of  the  calcaneum.  In  this  way  the 
posterior  tibial  artery,  which  lies  between  the  tendon  and 
the  inner  malleolus  and  below  the  deep  fascia,  is  secured 
from  injury.  The  heel  must  be  depressed  as  much  as  pos- 
sible, so  as  to  make  the  tendon  more  prominent,  and  give 
additional  security  to  the  artery. 

Tibialis  Posticus. — The  tendon  of  this  muscle  may  be 
divided  (A)  above  the  malleolus,  or  (B)  on  the  side  of  the 
foot  just  behind  its  insertion  into  the  scaphoid. 

A.  Above  the  Malleolus, — The  muscle  is  made  tense  by 
everting  the  foot ;  the  knife  is  entered  at  the  inner  side  of 
the  tendon  and  passed  behind  it. 

B.  On  the  Side  of  the  Foot. — Same  position  given  to  the 
foot.     The  knife  should  be  directed  from  above  downwards, 
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aifl  pKS3  UTuIer  tlie  upper  border  oi'  the  t«ndon  at  a  point 
'•*lf"  an  inch  below  and  in  front  of  the  tip  of  the  malleolus. 
^ell'  prefers  to  cut  towards  the  bone. 

^ibialh  Antieug. — Can  be  easily  made  prominent  and 
isolated. 

-Feronei. — May  be  divided  at  the  posterior  face  of  the 
low  «r  end  of  the  fibula,  or  on  the  side  of  the  foot  below  and 
in    fxoot  of  the  tip  of  the  outer  malleolus. 

-flexor  Tendons  at  (he  Knees. — It  must  be  remembered 
tha.t^  the  external  popliteal  nerve  accompanies  tlie  tendon  of 
tb^    biceps  closely,  lying  upou  its  inner  side. 

tSterno-eleido-mastmd.^-'Ihe  danger  to  be  avoided  in  this 
01*^  ration  is  that  of  injury  to  the  external  jugular  vein  at 
the  outer  border  of  the  muscle,  or  to  the  anterior  jugular 
'ein  at  its  inner  border.  The  first  can  usually  be  seen 
ttn<i«r  the  skin  and  avoided,  the  other  leaves  the  muscle 
about  three-quarter  of  an  inch  above  the  sternum  and  passes 
ptcljward.  The  muscle  should  be  divided  about  half  an 
inch  above  the  top  of  the  sternum,  and  most  authorities 
''S^ee  in  preferring  to  divide  from  before  backwards.  The 
™iFe  should  he  entered  at  the  outer  border  of  the  muscle. 

J^euator  Patpeh'ce.—^'R  a  case  of  paralysis  of  the  orbi- 
cularis palpebrarum  followed  by  retraction  of  the  levator 
P*lpebrae  with  inatiility  to  close  the  eye,  and  subsequent 
ulceration  of  the  cornea.  Professor  Detmold  divided  the 
'*tter  muscle  at  its  attachment  to  the  upper  edge  of  the  tar- 
1    ^l  cartilage.     The  result  was  very  good. 

^^^^L     '  Mnnniil  of  Surgiciil  Opoi';itioii»,  Sil  eilitiuii,  p.  288.  J 


PART  VI. 
PLASTIC  OPERATIONS  ON  THE  FACE. 

Plastic  operations  are  required  for  the  relief  of  congeni- 
tal defects,  or  for  the  restoration  of  parts  lost  by  disease  or 
injury.  The  methods  most  commonly  employed  are  of  two 
kinds : — 

1.  By  Approximation  of  the  Edges. — This  is  applicable 
to  cases  in  which  the  loss  of  tissue  is  not  great,  and  the  ad- 
joining parts  are  supple.  The  edges  of  the  gap  are  simply 
pared  and  brought  together.  It  is  sometimes  necessary  to 
make  "liberating  incisions"  on  one  or  both  sides  for  the 
relief  of  tension. 

2.  By  Transfer  of  a  Flap. — A  flap  of  suitable  shape 
and  size  is  dissected  up  and  transferred,  by  turning  it  about 
its  base^  to  the  place  where  it  is  needed,  its  vitality  being 
insured  by  the  preservation  of  its  base  or  pedicle.  This 
method  admits  of  a  great  variety  of  modifications  in  its  de- 
tails, from  a  simple  sliding  of  a  skin-flap,  which  differs  but 
slightly  from  the  method  by  approximation,  to  the  transfer 
of  skin,  muscle,  and  bone,  or  the  taking  of  the  flap  from  an- 
other limb  or  individual. 

The  names  Indian^  Italian^  French^  and  German  methods 
have  been  given  to  the  different  varieties,  but  VemeuiP  has 
pointed  out  the  impropriety  of  continuing  to  employ  them, 
especially  since  at  least  two  of  them,  the  French  and  Ger- 
man^ have  their  origin  in  an  over-sensitive  patriotism,  not 
mindful  enough  of  the  actual  facts.  The  Indian  and  Italian 
methods  were  first  employed  for  the  restoration  of  the  nose ; 
in  the  former,  a  flap  was  taken  from  the  forehead  and  brought 
down  by  twisting  the  pedicle  which  occupied  the  space  be- 
tween the  eyebrows.  The  terra  is  now  applied  to  any  ope- 
ration in  which  the  flap  is  made  with  a  long  pedicle  situated 
at  some  distance  from  the  space  which  the  flap  is  to  cover, 

*  M6inoires  de  Chirurgie,  vol.  i.     Chirurgie  R6paratrice,  p.  401. 
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ffcTicl  in  which  also  the  flap  is  brought  into  place  by  rotation 
c»-v-^r  a  greater  or  leas  arc  described  about  the  baae  of  the 
I>^elicle  aa  a  centre  (see  Fig.  119). 

Im  the  Italian  method  the  flap  ia  taken  from  a  distant 
■part  of  the  body,  as  in  restoration  of  the  noae  by  a  flap 
taken  from  the  arm  (Fig.  121).  Tagliaeozzi,  of  Bologna, 
tt*^  originator  of  this  method,  allowed  the  flap  to  suppurate 
for-  a  few  days,  so  aa  to  increase  its  thickneas,  before  fas- 
■t<^iiing  it  in  its  new  situation.  Graefe  sought  for  primary 
"unioniand  gave,  rather  pompously,  the  name  German  method 
to  tliismodifieation,ignorant  of  the  fact  that  it  had  been  sug- 
Reated  more  than  a  century  before  by  Reneaulme  de  la 
Cra,i-anne,  and  unmindful  of  the  other  fact  that  it  contained 
*^o  new  principle,  and  must  have  been  entertained  by  Tag- 
•lacoMsi,  and  only  rejected  for  the  sake  of  another  advantage 
incompatible  with  it. 

Im  the  so-called  Frennh  method,  the  principles  of  which 
?'i"o  found  in  Celsus,  the  flap  has  a  broad  base,  and  is  brought 
into  place,  not  by  rotation,  but  by  traction  in  the  direction 
^f  its  axis  (Figs.  102  and  114).  The  variations  and  com- 
"iiiations  of  these  methods  are  now  so  numerous,  that  the 
i*a.niea  no  longer  have  much  descriptive  value. 


br. 


General  Prinnpleg. — The  edges  of  the  flaps  must  be 
^ughttogetberwithout  tension,  and  united  very  accurately 
^"  means  of  fine  silk  or  silver  sutures ;  and  it  is  well  to  cut 
'"O  edges  obliquely  so  aa  to  have  a  broader  surface  of  cou- 

-All  hemorrhage  must  cease  before  the  flaps  are  brought 
J.'^to  place.  The  presence  of  a  clot  of  blood  under  a  trans- 
^*"»ed  flap  is  one  of  the  most  common  causes  of  failure. 

ilaps  must  be  taken  from  healthy  non-cicatricial  skin, 
***^1  whenever  the  skin  is  thin  and  not  very  vascular,  the 
V*  tkcutaneouB  layer  should  be  taken  with  it  to  insure  its 
■^^it^lity. 

'Xbe  base  of  a  flap  should  occupy  the  quarter  from  which 
^*s  main  supply  of  blood  is  received,  and  the  direction  and 
'*^I»  of  the  flap  should  he  such  that  it  can  be  brought  into 
**'^^e  with  the  least  amount  of  twisting  of  the  base. 

"^"he  flap  should  he  made  considerably  larger  than  t!ie 
t*^-ce  it  ia  to  fill,  and,  to  insure  accuracy,  it  is  well  to  cut 
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it  according  to  a  pattern  previously  made  of  paper  or  oili 
Bilk.  It  ia  well  also  to  mark  the  anj^les  by  fine  pins  plani 
erect  in  the  skin. 

The  raw  aurfa^e  left  by  the  dissection  of  a  flap  may 
partly  covered  by  drawing  its  edges  together  with  sutures 
the  remainder  must  be  left  to  granulate.  Dr.  Gurdon  Buck* 
recommends  a  dressing  for  it  which  he  calla  the  "  collodion 
crust ;"  it  is  made  by  covering  the  surface  with  dry  scraped 
lint,  and  then  with  an  additional  layer  of  lint  saturated  with 
collodion.  J 

CHEILOPLASTY.  ^ 

A.  Lower  Lip. — Restoration  of  the  lower  lip  is  usually 
undertaken  to  make  good  the  loss  of  substance  occasioned 
^^^  by  the  removal  of  an  epi- 

^^  l^'E-  "*■  thelial  tumor.     The  choice 

^^H  \  of  a  method  depends  upon 

^^H  \        the  extent  of  the  disease. 

^^b  \  1.  V-/»iCT«on(Fig.93). 

^^^H  :^~'  \     — When  the  tumor  is  small, 

^^^H  M     ^_      J     involving  not  more  thanone- 

^^^H  /  \_^^ ^y      quarter  or  one-third  of  the 

^^^1  l  lip,  it  may  be  removed  by 

^^^H  f       .<lT^  i^7ml\         "■  V-incision,  and  the  sides 

^^^^  -  ^tUUj^llMja)        of  the  gap  brought  together 

with  one  or  two  points  of 
twisted  suture.  The  rau- 
cous memhrane  on  the  in- 
side of  the  lip  should  be 
excised  to  the  same  ejitent 
as  the  skin,  although  it  ia 
iually  involved  in  the 
If  not  removed  it 
forms  a   disagreeable  fold 

"""""'""■'• '■  oj.  puoker  in  the  lip. 

The  hare-lip  pins  must  he  deeply  placed,  passing  close  to 
the  mucous  membrane  on  the  inside.  This  insures  confron- 
tation of  the  raw  surfaces  throughout  tbeir  entire  breadth, 
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and  the  pressure  of  the  twisted  autures  prevents  hemorrhage 
from  the  coronary  arteries. 

2,  Oval E'i)rizo7ital  Incision  (Fig.  Hi'). ^-'Vfhen  the  tnmor   ! 
covers  a  considerable  extent  of  surface,  but  does  not  pene-    , 


Fig.  94. 


trate  deeply,  it  may  be  aafely  excised  by  cutting  under  it 
with  curved  scissors.  The  raucous  membrane  and  skin  may 
ttien  be  stitched  together,  or  tlie  wound  allowed  to  heal  by 
granulation. 

3.  Method  of  Cehug  or  Serren  (Figs.  95  and  96).— The 
V-incision  is  supplemented  by  a  horizontal  one  on  each  side 


carried  outwarris  from  the  angle  of  the  mouth  for  about  two 
inches,  and  comprising  the  whole  thickness  of  the  cheek  for 
the  first  two-tliirds  of  ita  length,  but  dividing  the  muct 
membrane  at  a  somewhat  higher  level  than  the  skin.     The 
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lower  gingivo-labial  fold  is  divided  close  to  the  gum  on  botlMr: 
sides,  and  the  dissection  carried  downwards  cloae  to  fVic= 
periosteum,  and  backwards  towards  the  angle  of  the  jaw^i 
until  the  edges  of  the  gap  in  the  lip  can  be  brought  togethen— 
without  tension.     The  sides  of  the  V  are  then  brought  to- 
gether, and  the  lip  formed  from  the  lower  parts  of  the  hori- 
zontal incisions  (Fig.  96).     The  mucous  membrane  and 
skin  are  stitched  together  along  the  edge  of  the  new  lip, 
and  the  remaining  portion  of 
Fig.  9'-  ^     the  lower  flap  on  each  side 

(that  which  remaiua  external 
to  the  new  angle  of  the  mouth) 
is  re-united  to  the  upper  flap. 
The  mucous  membrane  at  the 
outer  end  of  the  horizontal 
incision  is  stitched  to  the  skin 
and  covers  the  angle. 

4.  Bieffenhach  (Fig.  97) 
adds  a  vertical  incision  at  the 
end  of  each  horizontal  one, 
thus  marking  out  two  quadri- 
lateral flaps  which  are  brought  together  in  the  median  line. 
The  gaps  left  in  the  cheek  by  the  transfer  are  allowed  to 
close  by  granulation. 

5.  Syme-Buchanan  (Figs.  98  and  99).  —  The  method 


by  latero-inferior  flaps  is  ascribed  by  some  to  Syme,  by 
others  to  Buchanan,  of  Glasgow- 
After  the  tumor  has  been  removed  by  the  usual  V-incisioo, 
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the  incisiona  are  prolonged  downwards  and  outwards  for 
nearly  an  inch,  and  then  curved  upwards  and  outwards. 
These  flaps  are  dissected  off  the  bone  and  brought  together 
in  the  median  line.  The  mucous  membrane  and  skin  are 
stitched  toother  along  the  upper  edge,  the  gaps  left  below 
by  the  shifting  of  the  flaps  drawn  together  as  much  aa 
possible,  and  the  remainder  left  to  heal  by  granulation. 


Fig.  100. 


6.  Buck's  M'-tlml  (Figs.  100  and  101).— Buck  pre- 
ferred to  make  two  operations.    He  first  removed  the  tumor 


by  ^  the  V-incisioii,  brought  the  sides  of  the  gap  together, 
and  allowed  them  to  unite.     After  the  union  had  become 
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complete  he  restored  the  angle  of  the  mouth  and  lengthened 
the  lower  lip  with  material  taken  from  the  upper  one  by  the 
following  method.^ 

In  Fig.  100,  B  B  represent  two  pins  inserted  a  finger's 
breadth  below  the  under  lip  border,  one  on  either  side  of 
the  chin,  a  little  to  the  outside  of  the  angle  of  the  mouth, 
and  equidistant  from  the  median  line ;  I)  I)  are  also  two 
pins  inserted,  one  on  either  side,  into  the  upper  lip  at  the 
margin  of  the  vermilion  border,  equidistant  from  the  median 
line,  and  at  such  distance  apart  as  to  include  between  them 
sufficient  length  of  lip  border  for  a  new  upper  lip.  The 
steps  of  the  operation  are  then  the  following :  With  the 
forefinger  of  the  left  hand  placed  on  the  inside  of  the  mouth, 
the  left  cheek  is  to  be  kept  moderately  on  the  stretch  while 
it  is  transfixed  with  a  sharp  knife  at  the  point  B,  An  in- 
cision is  then  carried  through  the  entire  thickness  of  the 
cheek,  upward  and  a  little  outward,  a  distance  of  one  inch 
and  a  half  to  a  point  E^  near  the  middle  of  the  cheek.  The 
corresponding  side  of  the  upper  lip  should  next  be  trans- 
fixed at  the  point  D,  and  the  incision  carried  through  the 
lip  and  cheek  outward  and  a  little  upward  to  join  the  first 
incision  at  E. 

The  next  step  is  to  transfer  the  triangular  patch,  thus 
marked  out,  from  the  cheek  to  the  side  of  the  chin.  For 
this  purpose  an  incision  should  be  made  on  the  side  of  the 
chin  from  B  vertically  downwards  to  the  edge  of  the  jaw 
and  to  the  depth  of  the  periosteum.  The  edges  of  this  in- 
cision retracting  wide  apart,  afford  a  V-shaped  space  for  the 
lodgment  of  the  triangular  patch,  which  is  now  brought 
around  edgewise,  and  adjusted  by  sutures  in  its  new  posi- 
tion (see  Fig.  101).  The  gap  left  in  the  cheek  is  closed 
by  bringing  its  edges  together  and  securing  them  in  contact 
by  sutures.  By  this  adjustment  a  new  and  naturally-shaped 
angle  is  formed  for  the  mouth  at  the  point  D,  The  incisions 
should  be  made  with  the  utmost  precision,  and  special  care 
should  be  taken  that  the  lining  mucous  membrane  is  divided 
exactly  to  the  same  extent  as  the  skin. 

The  same  procedure  may  be  applied  to  the  other  side  of 
the  mouth,  and  executed  at  the  same  operation. 

^  Reparative  Surgery,  1876,  p.  22  et  seq. 
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7.  Sqtmi-e  Lateral  Flaps,  Malgai?;ne  (Fig.  102}.— The 
tumor  is  ciri!uniBi3ribed  by  two  vertical  ineisiona  carried 
dowuwards  from  the  edge  of  the  lip,  and  a  third  horizontal 
one  uniting  the  lower  ends  of  the  first  two.     To  fill  the 


sqnare  gap  thus  created,  two  horizontal  incisions  are  made 
on  each  side,  one  from  the  angle  of  the  mouth,  the  other 
from  the  lower  comer  of  the  gap.  The  flaps  circumscribed 
by  these  incisions  are  brought  forward  and  united  in  the 
median  line,  and  the  mucoiis  membrane  stitched  ta  the  skin 
along  the  edge  of  the  lip  and  at  the  commissures.  (See 
also  3.  Method  of  Cehus,  p.  211,  and  Utomatoplatty,  p.  i 
216.) 


Square  Vertical  Flaps  (Fig.  103).— Selillot  madaj 
the  flap  at  right  angles  to  the  tine  of  the  mouth.     The  i^ 
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eislons  are  sliown  in  Fig.  103.  Each  fiap  is  swung  around 
to  meet  the  other  in  the  median  line,  its  inner  vertical  bor- 
der becommg  the  edge  of  the  lip. 


B.  Angle  of  the  Mouth  (^Stomatoplmty') . — An  attempt 
to  restore  iv  large  portion  of  either  lip  by  means  of  material 
taken  from  the  other,  or  to  close  a  gap  by  simple  approxi- 
mation not"  infrequently  lea\'es  the  mouth  small,  rounded, 
and  pouting,  with  obliteration  of  one  or  both  angles.  This 
defect  can  be  overcome  by  the  operation  described  on  page 
213,  as  Buck's  method  of  restoration  of  the  lower  lip,  or 
by  extending  the  mouth  laterally  by  a  horizontal  incision 
involving  both  skin  and  mucous  membrane,  and  then  pre- 
venting reunion  by  stitching  the  akin  and  mucous  membrane 
together  on  both  sides  and  at  the  an^le  of  the  incision. 
S^dillot  considers  it  indispensable  to  excise  a  portion  of  the 
skin  80  as  to  have  a  comparative  excess  of  mucous  mem- 
brane which  when  stitched  to  the  skin  will  roll  outwards 
and  form  a  vermilion  bor- 
P*-  104-  der.     This  simple  method 

has  been  modified  by  Dr. 
Buck  as  follows : — 

Buck's  Operation}  for 
Snlar<iement  of  the  MinUi 
and  Reitoration  of  ^ 
Angh.  (Fig.  104.)— An 
incision  is  made  with  gr«tt 
exactness  along  the  line  of 
the  vermilion  border  cir- 
cumscribing the  circular 
half  of  the  mouth,  and  ex- 
tending to  an  e(iual  dis- 
tance on  the  upper  and 
lower  lips  (a  to  A).    This 

''"^'^''^"  ^^""^'^ ''^'y '^"''^^ 

the  skin,  without  involvin^r 

the   mucous   membrane.     A    sharp-pointed,   double-edged 

knife  should  then  be  inserted  at  the  midillc  of  this  curved 

incision,  and  directed  flatwise  toward  the  cheek,  between 


I  Repar 


ive  Surgery,  p.  28  ct  sci. 
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^*e  skill  ami  mucoiiB  memtirane,  so   as  to  separate  them 
^fom  each  other  aa  far  as  tlic  new  augle  of  the  mouth  re-'   j 
Huirea  to  be  extended.    The  skin  alone  is  next  divided  from   [ 
Wie  Qommissure  of  the  mouth  outward  toward  the  cheek. 
The  underlying  mucoiia  membrane  ia  then  divided  in  the   I 
Bame  line,  but  not  so  far  outward.     The  angles  at  the  outer   i 
ends  of  the  two  incisions  are  then  a^Jcnrately  united  ty  a    ■ 
single  thread  suture.     The  fresh-cut  edges  of  skin  aud 
mpcous  membrane  above  and  below,  that  are  to  form  the 
new  lip  borders,  are  shaped  by  paring  first  the  skin  and 
then  the  mucous  membrane  in  such  a  manner  that  the  latter 
shall   overlap  the  former,  after  they  have  been  secured 
together  by  tine  thread  sutures  inserted  at  short  intervals. 

C.   ITppvr  it/J.— The  V  incision  and  the  oval  horizontal   i 
incision  (p.  211)  may  be  used  when  the  loss  of  tissue  will 
be  small.     Also  the  square  lateral  flaps  (p.  215)  when  the 
gap  to  be  filled  is  in  the  centre  of  the  lip  and  rather  large. 

1.    Vertieal  Flaps  (Figs.  105  and  106). — These  may  be 


made  with  the  base  directed  upward  (S^dillot),  or  down- 
ward (Chauvel).  Chauvol  claims  that  the  latter  method  is 
to  be  preferred  because  the  retraetion  of  the  cicatrix  in  the , 
former  tends  to  draw  the  new  lip  upwards  and  expose  the 
tcpth. 
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The  flaps  nomprise  tlie  entire  thickness  of  tiie  cheek,  are 
turned  inward  at  right  angles  to  their  former  position  and 
united  in  the  median  line.  The  gaps  left  in  the  cheek  hy 
their  removal  are  brought  together  with  sutures  or  left  to 
granulate. 

2.  Infero-laUral  Flaf  (Buck).  Fig.  107.— For  loss  of 
the  right  half  of  the  upper  lip  Dr.  Buck  employed  the  fol- 
lowing method,  enlarging 
the  raoath  afterwards  and 
re-establishing  the  angle 
by  the  method  described 
above  (p.  216). 

The  extremity  of  the 
under  lip,  where  it  joined 
the  right  eheek,  was  di- 
vided through  its  entire 
thicknesa  at  right  angles 
to  its  border,  and  the  di- 
vision carried  to  the  ex- 
tent of  one  inch  from  the 
border  (a  to  6,  Fig.  107). 
A  second  incision  was 
made  from  the  terminus 
of  the  first  parallel  to  the 
„  ,  ,  ~'  „  ^  ,  ,  ,  .  ,  a  lip  border  for  a  distance 
Buck.  of  one  inch  and  a  half 

toward  the  chin,  6  to  e. 
The  quadrilateral  flap  thus  formed  fram  the  under  lip  was 
folded  edgewise  upon  itself,  and  made  to  meet  the  remain- 
ing half  of  the  upper  lip,  and  be  adjusted  te  it  by  its  free 
extremity.  In  order,  however,  to  make  this  fold,  the  under 
lip  had  first  to  be  divided  obliquely  half  across  its  base, 
c  to  d. 

The  left  half  of  the  upper  lip  was  prepared  for  the  new 
adjustment  by  dividing  the  buccal  mucous  memltrane  close 
to  the  jaw  and  detaching  the  parts  above  toward  the  orbit 
from  the  underlying  periosteum,  and  secondly  by  paring  a 
strip  of  vermilion  border  from  the  extremity  of  the  half-lip 
of  sufficient  length  to  permit  the  end  of  the  ha!f-lip  to  be 
matehed  to  the  free  extremity  of  the  under-lip  flap.  The 
parts  concerned  having  been  thus  prepared,  ^e  under-lip 


flap  was  doubled  edgewiae  upon  itself,  and  ita  free  extre- 
mity adjusted  to  the  half  of  the  upper  lip,  and  the  two 
secured  to  ea^h  other  in  a  vertical  liue  below  the  columna 
i)a.si  by  auturea.  The  s]iace  between  the  newlj-adjuated 
fai^lf  of  the  moutb  and  the  ueigbboriog  cheek  was  cloaed  by 
approximating  the  opposite  parts  and  securing  them  to  each 
other  by  sutures  after  their  edges  had  been  carefully 
matcLed.     (Fig.  104  showa  the  reault  of  thia  operation.) 
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If  the  patient  ia  a  young  child  its  arms  should  be  securely 
^>o«n,l  to  its  sides  with  a  towel,  and  its  head  firmly  held  by 
*-i  assistant.  After  auKstheaia  has  beeu  obtained  it  can 
l^e  easily  kept  up  by  applying  to  the  nostrils  from  time  to 
time   sponges  saturated  with  ether. 

^■i^u|Ie  Harelip,  Simple. — The  simplest  method  of  ope- 
rating is  to  pare  the  sides  of  the  cleft  and  bring  the  raw 
^^^'^acea  together  by  a  few  sutures.     The  objection  to  the 


produces  a  more 


'"^^ttiod  is  that  the  retraction  of  the 
*^Z.  '^^  considerable  depression  in 
^^   free  border  of  the  lip.    It  has 
ther-efore   been    generally   aban- 
doned for  one  of  the  following. 
l-    Double  Flaps  (Fig.   108). 

,  *i4  order  to  bold  the  parts  upon 
."®  stretch  and  insure  precision 
I^  **»aking  the  cuts,  a  stout  liga- 
..   *"<5  should  be  passed  through  the 

t*  ^t  each  angle  of  the  cleft,  or 
^'^•*  aogle  should  be  seized  with 

'T^ry    forceps.     The    lip    being 

'^^'n  forwaid  and  downward  by 
^a^ia  of  the  ligature  or  forceps,    umainii  up  lenso.   d.  idcixlodi 

I  ®    raucous  membrane  is  divided    ^"iit^«!i'*°B."ed  timir'h''iho  en^j 
'  "^s©  to  the  gum  and  the  disscc-    ot'the ett'''^     """' 
^''^   carried  upward  and  baekwanl 

1^  *ar  as  may  he  necessary  to  allow  the  sides  of  the  cleft  to 
l>rought  together  without  tension. 
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Then  making  one  side  of  the  cleft  tense,  by  drawing  upon 
its  ligature,  the  lip  is  transfixed  near  the  angle,  and  the 
incision  carried  upward  along  the  border  of  the  cleft  to  its 
top,  or,  if  necessary,  into  the  nostril,  thus  cutting  out  a 
narrow  flap  which  remains  attached  at  its  lower  extremity 
to  the  lip  (Fig.  108,  j4).  A  similar  flap  is  then  made  upon 
the  other  side,  the  two  are  turned  down,  so  that  their  raw 
surfaces  face  each  other,  and  a  thread  passed  through  their 
free  ends  (Fig.  108,  i'). 

The  freshened  edges  of  the  cleft  are  then  confronted,  a 
harelip  pin  placed  near  the  vermilion  border  and  another 

near  the  nostril,  and  two  or  three 
fine  silk  or  silver  sutures  inserted 
between  them.  The  ends  of  the  de- 
pendent flaps  are  then  cut  off  ob- 
liquely, enough  being  left  to  form  a 
distinct  projection  on  the  lip  after 
they  have  been  united  with  fine  su- 
tures. By  this  means  the  formation 
of  a  notch  by  the  retraction  of  the 
cicatrix  is  avoided. 

2.  When  the  cleft  was  shallow, 
Ndlaton  left  the  flaps  attached  to  each  other  at  the  apex, 
turned  them  down,  and  brought  the  raw  surfaces  together 
as  above  described  (Fig.  109). 

3.  Simile  Flap  (Fig.  110). — A  flap  is  made  upon  one 
side  only,  usually  the  shorter  portion  of  the  lip.    The  oppo- 

Fig.  no. 


Harelip,  X^Iaton's  method. 
A.  lucisioD.  B.  Flap  tarned 
duwn. 


w*  ^^A^t^ 


Harelip.    Single  flap. 


site  side  of  the  cleft,  and  a  portion  of  the  free  border  of  the 
lip  adjoining  it,  are  freshened  by  the  removal  of  a  strip  of 
skin  and  mucous  membrane.  The  sides  of  the  cleft  are 
approximated,  and  the  flap  applied  to  the  free  border  of 
the  lip. 


4.  GmiZrfcs'g   Metlwd  (Fi;:.  111). — This  is  applicable  I 
only  when  the  cleft  extends  into  the  nostril.     The  fl 


"le  ahort  side  is  made,  as  before  described,  with  its  base  I 
below ;  that  on  the  long  aide  ia  reversed,  boin^  '^ft  attached '  I 
■^t  its  upper  end.     A  third,  horizontal,  incision  is  carried  I 
Outward  from  the  edge  of  the  nostril,  at  tlie  point  of  the 
j^st  flap,  to  make  that  portion  of  the  lip  more  movable, 
■'^'le  second  flap  is  then  turned  upward  across  the  nostril,   . 
the   first  brought  down  to  take  its  place,  and  the  two  raw 
surfaces  thiia  brought  into  contact  united  by  sutures. 

i^oithh    Harelip,  simple  (Vig.  112). — Flaps  are  made  j 
ipotj  the  lateral  portions,  A  and  B,  as  before  described  (p. 


^",  1),  and  the  sides  of  the  central  portion,  0",  are  pared. 

■'^c  flaps  are  then  brought  together,  as  shown  in  the  figure,   | 
Iter  mobilizing  the  lip  by  free  division  of  the  gingivo-labial 
.'•i  and  carrying  the  diaaeotion  well  upward  and  outward, 

^F^  passed  to  include  the  sides  and  the  central  portion  at  I 

'"B  base  and  apex  of  the  latter,  the  flaps  trimmed  (p.  220), 

^''d  united  with  fine  anturcs. 


222  PLASTIC    OPKItATIONS    OS    THE    PACE. 

It"  t!ie  parts  are  too  scanty  to  permit  the  use  of  this 
metliod,  liberating  incisions  must  be  made  around  the  alse 
nasi,  or  flaps  obtained  from  the  check.  (See  Upper  Lip, 
p.  218,  ft  «ej.) 

OmnplieiUed  IltirfHp, — Harelip  may  be  complicated  by 
fiestire  of  the  palate  and  alveolar  process.  When  the  fitgure 
ia  mnyle  the  hone  on  the  long  side  of  the  lip  projects  beyond 
its  proper  line.  In  very  young  children,  it  may  sometimes 
he  forced  back  into  place  by  making  pressure  upon  it  with 
the  thumb,  but  it  ia  easier  to  fracture  it  first  with  Butcher's 
pliers ;  the  bent  blade  of  *his  instrument  being  applied  upon 
the  anterior  surface  near  the  further  nostril.  The  two  por- 
tions of  the  alveolar  arch  soon  unite  after  they  have  been 
brought  into  contact,  especially  if  the  opposing  surfaces 
have  been  pared.     Suturea  are  not  needed, 

When  there  is  doitble  fissure,  tlie  intennediate  portion  of 
bone  containing  the  incisor  teetli  projects  so  far  that  it 
seems  to  be  an  appendage  of  the  nose  rather  than  of  the 
mouth.  In  order  to  restore  it  to  its  place,  it  is  necessary 
to  divide  the  vomer  with  strong  scissors,  or,  better,  to  cut  a 
triangular  piece  out  of  the  septum  of  the  nose.  It  is  not 
necessary  to  fasten  the  bones  together  with  sutures.  The 
portion  of  3kin  covering  the  projecting  bone  must  be  dis- 
sected off,  and  used  to  lengthen  tlie 
columna  nasi  or  fill  out  the  lip. 

In  extreme  cases  it  may  he  pro- 
per to  cut  away  the  projection  en- 
tirely ;  but  whenever  it  can  be  saved 
ami  brought  into  line,  it  renders  valu- 
able service  by  giving  the  upper  jaw 
its  proper  length,  and  furnishing  a 
sfiace  into  which  artificial  teeth  can 
be  fitted.  The  three  or  four  teeth 
which  are  found  in  this  piece  are 
always  so  defective  and  irregularly 
chsfk  cmi.rosHor.  placcd  that  they  have  to  be  drawn. 

It  Is  sometimes  desirable  to  take 
the  strain  off  the  sutures  by  means  of  a  cheek  compressor, 
similar  to  that  represented  in  Fig.  113. 

For  uranoplasty,  etc.,  aco    Operntioua  upon  the   Mouth. 
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RHINOPLASTY. 

The  different  kinds  of  rhinoplastie  operations  may  be 
classified  according  to  the  nature  and  extent  of  the  Iobb 
"which  they  are  designed  to  repair:  lat.  A  superficial  loss 
not  involving  the  bones  or  septum,  2d.  Loss  of  the  ecptum 
and  nasal  bones,  the  skin  remaining  entire.  3d.  Loss  of 
more  or  leas  of  the  surface  and  septum. 

As  the  loss  of  tissue  is  always  the  result  of  injury  or  dis- 
ease, it  presents  so  many  variations  in  form  and  extent,  that 
it  is  difltcult  in  practice  to  determine  the  exact  boundaries 
between  the  classes,  and  this  classification  is  cbosen  for  con- 
venience of  description,  and  not  with  the  intention  of  limit- 
ing the  choice  of  an  operation  in  any  given  case  to  those 
described  in  the  class  to  which  the  lesion  might  belong.  For 
the  same  reason,  a  description  of  an  operation  as  actually 
performed  will  sometimes  be  more  serviceable  than  any 
general  rules  that  might  be  laid  down. 

As  may  he  readily  understood,  the  existence  or  non- 
existence of  the  septum  and  nasal  bouea  affects  materially, 
not  only  the  method  of  operating,  but  also  the  result.  If 
unsupportfid  centrally,  the  new  member  tends  constantly  to 
shrink  and  flatten,  and  the  surgeon  has  the  mortification  of 
seeing  that  he  has  merely  substituted  one  deformity  for  an- 
other. Oilier  tried  to  meet  this  want  by  including  the  peri- 
osteum in  the  flap  taken  from  the  forehead  by  the  Indiaa 
method.  There  was,  however,  no  new  formation  of  bone, 
and  the  operation  in  that  respect  was  a  failure.  On  another 
occasion  he  took  a  strip  of  healthy  periosteum  from  one  of 
the  limbs,  and  tried  to  graft  it  under  the  skin  of  tlie  fore- 
head, hoping  thereby  to  procure  a  lamella  of  bone,  which 
coidd  he  used  to  give  solidity  to  the  new  nose.  Thinking 
the  graft  had  failed,  he  withdrew  the  strip  of  periosteiun 
after  a  few  days,  and  then  discovered  that  it  had  united 
nicely  at  one  point.  There  is  reason,  therefore,  to  think 
that  a  more  patient  repetition  of  the  experiment  might  be 
successful.  On  a,  third  occi^ion,  he  includc<l  the  periosteum 
of  the  forehead  in  a  flap  transferred  by  a  modification  of 
the  French  method,  and  by  folding  it  together  loTigitudinally 
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along  the  centre  he  got  reprmlnction  of  bono  where  the  two 
layers  faced  each  other. 

1.  Superficial  Defect  not  Involving  Vie  B<me«  or  Septum. 
— If  the  loss  of  tiaaue  is  confined  to  the  integument,  that 
is,  if  the  cartilage  is  spared, 
Pi„_  114_  as  it  usually  is  in  cases  of 

epithelioma,  no  plastic  ope- 
ration should  be  undertaken. 
The  tumor  must  be  carefully 
dissected  off,  and  the  wound 
left  to  granulate.  The  slight 
moliility  of  the  integument 
of  the  re^on  prevents  de- 
formity by  cicatricial  retrac- 
tion, and  the  wound  heals 
over,  leaving  a  scar  which 
does  not  contrast  offensively 
iiiiiuupu-.!}-.   L»ti!rii  aiip".  with  the  neighboring  skin. 

If,  on  the  other  hand, 
there  is  a  gap  to  be  filled,  one  that  is  small  and  does  not 
involve  the  free  border  of  the  ala,  square  lateral  flaps  may 
be  made  by  horizontal  incisions  (Fig.  114),  and  drawn  to- 
gether after  they  have  been  rendered  freely  movable  by  dia  i 
section  from  the  underlying  parts. 

If  the  gap  is  larger,  or  if  one  of  the  alse  is  lost,  suitable 
oblique  or  vertical  flaps  may  be  taken  from  the  nose  or 
cheek  ami  transferred  by  rotation.  Three  of  the  many 
variations  of  this  method  are  shown  in  Figs,  115  and  116. 
Fig.  llfl,  A  represents  a  vertical  flap  taken  from  the 
cheek  beside  and  below  the  nose,  and  left  adherent  at  its 
upper  end.  The  flap  should  be  cut  long  enough  to  allow  a 
natural  appearance  to  be  given  to  the  free  border  of  tho 
ala  by  turning  it  in  upon  itself.  Tbia  device  will  also  pre- 
vent excessive  cicatricial  contraction  of  the  border  and  con- 
sequent narrowing  of  the  nostril. 

Denonviltiers' e  Method  (Fig.  116)  sometimes  makes  it 
possible  to  secure  this  object  more  certainly  by  supplying 
a  border  that  is  already  cicatrized.  Supposing  the  lower 
portion  of  an  ala  to  be  lust,  a  triangular  flap,  left  odheceii^ 
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to  the  lobe  of  the  nose,  is  marked  out  bj  an  incision  which, 
starting  from  a  point  near  the  lobe  on  the  nnaffeuteil  aide  of 
the  median  line,  is  carried  directly  upward  nearly  to  the 
root  of  the  nose,  and  thence  oblitiiiely  downivai-d  to  the 


upper  outer  comer  of  the  affected  ala.  The  flap  is  mobi- 
lized by  carefnl  dissection  off  the  hone  and  cartilage,  and 
transferred  dowiiivard.  The  gap  left  by  the  transfer  heala 
by  granulation.  For  the  sake  of  giving  more  Btifluesa  to 
the  bonier,  Denonvilliers  sometimes  included  a  strip  of 
cartilage  in  it. 

Von  Langeriheeh}  restored  an  ala  by  taking  a  triangidar 
flap  from  the  opposite  side  of  the  nose  (Fig.  115,  B). 
The  flap  was  left  adherent  at  the  apex  of  the  triangle, 
which  lay  near  the  inner  angle  of  the  eye  of  the  aifected 
side,  while  its  base  occupied  the  opposite  ala.  It  was  dis- 
sected up  carefully  so  as  not  to  include  the  cartilage,  trans- 
ferred to  the  other  side,  and  fastened  to  the  freshened 
edges  of  the  gap.  The  wound  left  by  the  removal  of  the 
flap  healed  by  granulation,  and  so  [lerfectly  that  it  waa 
difficidt  to  recogniae  there  had  been  any  loss  of  tissue  at 
that  point. 

Mwfion  restored  the  ala  by  taking  a  triangular  flap  from 

'  Essuis  de  Cliinirgii;  riiwti<|uc  d'aprfej  Ipb  Prftteptos  dii  I'roC.  B. 
von  Luiigt-nbcck,  Bruxelles,  1850,  quoted  by  Vemeail. 
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the  septum.  The  base  of  the  flap  was  placed  anteriorly 
parallel  to  the  ridge  of  the  nose,  and  the  apex  lay  near  the 
junction  of  the  septum  with  the  floor  of  the  nasal  fossa. 
The  flap  was  dissected  up  and  attached  to  the  loss  of  sub- 
stance, its  raucous  surface  directed  outwards,  its  apex 
made  fast  to  the  cheek. 

The  columnar  with  or  without  the  tip  of  the  nose,  can 
be  restored  from  the  upper'  lip.  Dupuytren  and  Dieffen- 
bach  cut  a  vertical  cutaneous  flap,  adherent  at  its  upper 
end,  immediately  below  the  columna,  turned  it  upward, 
twisting  it  upon  its  pedicle  so  that  its  cutaneous  surface 
remained  external,  and  secured  it  in  place.  As  the  twist- 
ing of  the  pedicle  created  considerable  deformity,  Sedillot 
and  Blandin  made  the  flap  of  the  entire  thickness  and 
length  of  the  lip,  pared  off"  its  cutaneous  surface,  and 
turned  it  directly  upward  without  twisting  the  pedicle,  the 
mucous  membrane  thus  forming  the  outer  surface.  The 
gap  left  in  the  lip  was  then  closed  with  sutures.  In  Blan- 
din's  case  the  result  was  excellent,  and  the  mucous  mem- 
brane gradually  assumed  the  characteristics  of  ordinary 
skin;  but  in  S^iillot's  case,  in  which  the  tip  of  the  nose 
had  also  to  be  restored,  the  membrane  remained  red  and 
covered  with  thick  epidermic  scales,  and  the  end  of  the  nose 
looked  much  like  a  cherry.^  In  all  his  rhinoplastic  ope- 
rations Listen  made  the  columna  separately  by  this  method, 
and  found  that  the  mucous  membrane  soon  took  on  the  ap- 
pearance of  ordinary  integument. 

2.  Loss  of  the  Septum  and  Nasal  Bones y  the  Skin  re- 
maining entire. — Baron  Larrey,  about  1820,  operated  upon 
a  soldier  the  bridge  of  whose  nose  had  been  shattered  and 
depressed  by  the  explosion  of  a  gun.  He  removed  the 
deformity  by  dissecting  up  the  adherent  portions  of  skin 
and  replacing  them  in  their  original  position.  The  details 
of  the  operation  are  lacking. 

Dieffenbach  published  in  1829  the  description  of  an  ope- 
ration by  which  he  overcame  the  great  deformity  resulting 
from  the  loss  of  the  septum  and  bones  of  the  nose  by  scro- 
fulous disease.     As  the  case  is  a  classical  one,  quoted,  and 

'  S6dillot,  M6(lecine  Op6ratoire,  2d  ed.,  vol.  ii.  p.  233. 
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oft-*?"  very  incorrectly,'  in  the  test-books,  anil  ia  an  indic&' 
tioTJ  of  what  may  sometimes  be  accoiii])li8hed  in  extreme 
ca»es,  the  following  description  of  it  ia  given.' 

The  patient  was  a  girl,  twelve  years  of  age.  She  had 
lost  tlie  ossa  nasi,  nasal  processes  of  the  ethmoid,  vomer, 
and  curtilages,  and  instead  of  a  prominent  nose  there  was 
u  deep  pit  vitii  a  ridge  at  the  bottom.     The  plan  of  ope- 


ratwfci:^  was  to  divide  the  remains  of  the  old  sunken  member 
into  jiortions,  raise  them  up,  and  secure  them  in  the  proper 
l'*"*-*-*™,  Dieffcnbach  passed  a  narrow-hluded  knife  first 
into  <>jje  nostril  and  then  into  the  other,  and  cut  out,  making 
two  Incisions,  one  on  each  aide  of  the  aunken  ridge  (Fig. 

-  .^  lie  dcaeriptioD  in  Holmes's  SyBtcm  of  Sureipry,  vol.  v.  p.  570, 
**>ost  uiirecG^izHble.  It  ia  taken  from  MiilgBigiie's  incomii-t 
7'*i'iti  and  also  conlaiiu  at  least  one  grose  error  in  traiulation. 
^^"•Vs  lie  ori^nal  work  poiild  not  be  obtnineil,  this  description  is 
Jlp  **  lip  from  an  Engliah  trunalation  of  the  book,  published  m  1 833, 
I  .,  ^^su'li  translHtion  ot'  the  eiae  in  tlie  (iuECtte  MfidicBle,  vol.  1.  p. 
I    !■  '.  *  USD,  and  a  brief  deBt-ription  with  plnt«s,  in  a  collection  of  lUi-f- 
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117 ,  (7.) .  The  strip  of  skin  between  these  incisioiis  was  three 
times  as  broad  at  its  lower  end,  where  it  was  connected 
with  the  upper  lip  by  the  shortened  columna,  as  at  its 
upper  part  where  it  joined  the  forehead.  The  cheeks  were 
next  cut  through  down  to  the  bones  on  each  side  by  insert- 
ing the  knife  a  few  lines  below  the  upper  end  of  the  first 
incision  and  carrying  it  obliquely  downwards,  parallel  and 
a  little  external  to  the  side  of  the  nose,  and  then  around 
into  the  nostril,  thus  separating  the  lateral  attachments  of 
the  alse  nasi.  The  columna,  being  too  short,  was  then 
elongated  by  two  slight  incisions  in  the  upper  lip,  and  the 
cheeks  rendered  more  movable  by  dividing  their  attach- 
ments to  the  bone  through  the  lateral  incisions.  The  flaps 
were  then  raised,  the  sides  of  the  incisions  pared  obliquely 
in  a  manner  to  which  Dieffenbach  attaches  an  importance 
that  seems  undeserved,  reunited,  and  fixed  with  harelip 
pins  and  sutures,  and  the  whole  retained  in  place  by  draw- 
in «;  the  cheeks  toward  the  median  line  and  fasteninor  them 
there  with  two  long  pins  passed  under  the  nose  and  through 
the  detached  edges  of  the  cheeks.  This  compression  was 
aided  by  two  splints  of  leather  through  which  the  pins 
passed.  A  quill  covered  with  oiled  lint  was  introduced 
into  each  nostril. 

Osteoplastic  Method. — Oilier  treated  successfully  a  some- 
what similar  case  by  making  a  triangular  flap,  its  base 
constituted  by  the  lower  portion  of  the  nose  and  the  ad- 
joining cheeks,  its  apex  situated  one  and  a  half  inches 
above  the  eyebrows.  The  frontal  portion  of  the  flap  in- 
cluded the  underlying  periosteum.  The  left  nasal  bone 
and  vomer  having  been  destroyed  by  the  disease,  central 
support  could  be  obtained  for  the  new  nose  only  by  aid  of 
the  right  nasal  bone,  which  was  accordingly  loosened  with 
a  chisel  and  forced  downward.  The  flap  was  then  trans- 
ferred downward,  pinched  in  laterally  to  increase  its  height 
at  the  bridge,  and  supported  there  by  drawing  the  cheeks, 
previously  loosened  from  their  underlying  attachments, 
toward  the  nose  and  fastening  them  there  with  long  pins.^ 

*  For  further  details  of  this  operation  the  reader  is  referred  to  the 
original  account  in  the  Bulletin  de  la  Soci6t6  de  Chirurgie,  18G2,  p. 
G2,  or  to  its  reproduction  in  VerneuiPs  Chirurgie  R^paratrice,  p. 
428,  and  in  the  (iazette  Hebdomad  aire,  18(52,  p.  98,  and  also  to  a 
similar  operation  described  more  fully  on  page  234  of  this  manual. 


HH1110PI.4STT. 

Doiihh'  /.ri_(/f)-,  or  Superficial  Flaps  (Fig.  118).— 
Vemciiil'  employeil  successfully  a  metliod  suggested  to  him  I 
by  Oilier,  in  which  permanent  elevation  of  the  bridge  of  I 
the  Hose  was  secured  by  aiiperposiog  two  Baps  and  thereby  J 
doubling  the  thickness.  The  patient  had  discharged  a  j 
pistol  into  his  mouth,  causing  the  destruLtion  of  i  portion  I 
of  the  hard  palate  and  septum,  the  nasal  bones,  part  of  the  I 


nasal  processes  of  the  supenor  maxilKry,  the  spine  of  the  i 
Jrontal,  and  the  anterior  wall  of  the  frontal  sinuses  The  ( 
alffl  and  lobe  were  uninjured  but  much  flattened,  ab 
them  was  a  broad  deep  groove  cttcnding  to  the  middle  I 
third  of  the  forehend  The  two  jinncipal  indications  were  T 
to  bring  the  literal  portions  nearer  the  median  line  and  to  I 
Tecon^ititute  the  bnd^e  of  the  nose  The  1  itter  could  be  I 
accomplished  permanently  onlj  hy  filling  in  the  great  ca\"ity  ( 
wlii(,h  would  be  left  by  raising  the  sunken  ]nrts 

Vememl  made  an  mciaion  along  the  inLdi<in  lint,  of  the 
depression  and  a  trauaverse  one  at  each  enl  of  the  first, 
and  dissected  up  the  two  literal  flaps  thus  marked  out  Ho 
then  raised  an  oblong  flap  from  the  mid  lie  of  the  fon,hi.ad, 
ite  base  remaimng  adherent  between  the  eyebiows,  and 
turned  it  direUly  downward  so  that  its  raw  surface  was 


'  Chinirgic  B6paratrjci',  )i.  428,  ai 
1»«2,  p.  70. 


I  Bull,  tlo  la  Soc.  <lc  Cbirui^ic 
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directed  outward,  its  tegumentary  surface  toward  the  nasal 
fossae;  The  two  lateral  flaps  were  then  placed  upon  it  and 
united  in  the  median  line.  The  raw  surfaces  united  with 
each  other,  and  the  riesult  was  a  nose  elevated  one-third  of 
an  inch  above  the  adjoining  surface. 

Subcutaneous  Method. — Prof.  Pancoast^  operated  upon 
a  similar  case  in  the  winter  of  1842-3  by  subcutaneous 
division  of  the  adhesions.  The  ossa  nasi  and  septum  had 
been  entirely  destroyed  by  disease,  and  the  nose  was 
sunken  far  below  the  level  of  the  fa<3e.  "  A  narrow  long- 
bladed  tenotomy  knife  was  introduced  on  either  side  by 
puncture  through  the  skin  over  the  edge  of  the  nasal  pro- 
cess of  the  upper  maxillary  bone.  The  knife  was  pushed 
up  under  the  skin  to  the  top  of  the  nasal  cavity,  and  then 
brought  down,  shaving  the  inside  of  the  bony  wall,  so  as  to 
detach  the  adherent  and  inverted  nose  upon  either  side. 
The  point  of  the  nose  could  now  be  drawn  out.  .  .  .  The 
nose  still  remained  adherent  to  the  top  of  the  nasal  chasm. 
The  knife  was  a  third  time  introduced  under  the  skin  in  a 
direction  corresponding  nearly  with  the  long  diameter  of 
the  orbits  of  the  eyes  and  the  adhesions  separated  from 
the  nasal  spine  and  internal  angular  processes  of  the  os 
frontis."  The  soft  parts  on  the  cheek  were  loosened  by 
sweeping  the  knife  outward  along  the  surface  of  the  bone  so 
far  as  to  divide  the  infra-orbital  nerve  and  artery  on  each 
side,  drawn  toward  the  median  line,  and  held  together  with 
quilled  sutures  passed  through  the  cavity  of  the  nose. 

In  two  weeks  the  root  of  the  new  nose  had  sunk  to  the 
level  of  the  face,  but  the  patient  was  well  satisfied,  and 
refused  any  further  operation,  beyond  the  removal  of  an 
elliptical  piece  of  skin  to  raise  this  portion  again.  The 
ultimate  result  is  not  known. 

DubrueiP  quotes  a  similar  operation  by  Malgaigne,  but 
without  ^ivino;  the  date.  As  it  is  not  mentioned  in  the  lat- 
ter's  Medecine  Ojeratoire,  edition  of  1887,  it  is  probable 
that  Prof.  Pancoast's  operation  antedates  it. 

3.  Logs  of  more  or  less  of  the  Surface  and  the  Septum. 
A.  Indian  Method. — This  method  was  introduced  into 

*  Operative  Surgery,  Phila.,  1852,  p.  858. 
2  Medecine  Op^ratoire,  p.  451. 
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Eurojie  in  1814,  by  Carpue,  an  English  aurgeon,  and  the 
stimulus  ^ven  by  it  to  this  claaa  of  operations  was  ao  great 
durin>r  the  succeeding  twenty-five  or  thirty  years,  that  this 
period  has  been  called  that  of  the  renrngnance  of  rhinoplaa- 
tic  surgery.  The  ultimate  results,  however,  were  not  very 
favorable,  and  the  method  has  fallen  into  comparative 
neglect.  It  was  found  that  the  noses,  although  sufficiently 
full,  or  even  excessive  at  the  time  of  the  operation,  under- 
went gradvial  atrophy,  and,  when  central  support  was  lack- 
ing, sank  to  the  level  of  the  cheeks.  The  nostrils,  too, 
closed  sometimes  to  such  an  extent,  that  they  would  hardly 
admit  a  probe ;  and,  finally,  the  whole  flap  had  a  tendency 
to  slide  downward,  and  coUect  in  a  lump  at  the  end  of  the 
nose  after  division  or  excision  of  the  pedicle.  The.  scar  left 
upon  the  forehead  was  a  serious  disfigurement,  and  the 
attempt  to  diminish  it  by  drawing  the  sides  of  the  gap  to- 
gether gave  rise  to  complications,  which  endangered  the 
mtient's  life.  The  operation  itself  was  not  without  danger. 
IKeffenbach  lost  two  out  of  sis  patients  upon  whom  he  ope- 
rated in  Paris. 


The.  operation  was  originally  performed  as  follows  (Fig. 
110) :  A  flap,  the  size  and  shape  of  which  were  determined 
by  a  pattern  previously  made  of  paper  or  card,  was  marked 
out  upon  the  forchcal  immcdiateiy  above  the  noae.     Care 
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was  taken  to  make  it  at  least  a  quarter  of  an  inch  broader 
and  half  an  inch  longer  than  the  space  it  was  to  fill.  Its 
base  was  situated  between  the  eyebrows,  and  was  half  an 
inch  broad.  At  the  upper  end  of  the  flap  was  a  projecting 
tab  intended  to  form  the  columna.  The  flap,  including  all 
the  tissues  down  to,  but  not  through,  the  periosteum,  was  then 
dissected  up,  brought  down  by  twisting  the  pedicle,  placed 
in  its  new  position  with  its  raw  surface  inward,  and  attached 
by  sutures  to  the  freshened  edges  of  the  gap  it  was  to  fill. 
Prominence  was  given  to  the  ridge  by  stuffing  the  nostrils 
with  oiled  plugs  of  lint,  or  drawing  the  cheeks  toward  the 
median  line  by  means  of  long  pins  passed  transversely 
through  the  edges  and  under  the  nose.  The  gap  in  the 
forehead  was  left  to  heal  by  granulation.  After  the  flap 
had  united,  the  pedicle  was  divided,  and  returned  to  its  ori- 
ginal position. 

Modifications } — Larrey  (1820)  pointed  out  the  desira- 
bility of  saving  even  the  smallest  fragments  of  the  original 
nose,  especially  if  they  belonged  to  the  free  border  of  the 
ala.  Prof.  Bouisson^  formulated  this  principle,  and  extended 
it  to  the  other  methods,  as  follows:  1st.  Save  as  much  as 
possible  of  the  septum.  2d.  Give  lateral  support  to  the 
flaps  by  means  of  the  healthy  portions  of  the  cartilage  of  the 
alae.  8d.  Insure  the  regularity  of  the  outline  of  the  nostril 
by  giving  the  lower  border  of  the  flap  cartilaginous  support. 
Dupuytren  and  Dieffenbach  opposed  the  retraction  and 
closure  of  the  nostrils  by  folding  back  upon  itself  that  por- 
tion of  the  edge  of  the  flap,  which  was  to  form  the  free 
border. 

The  torsion  of  the  pedicle  involves  more  or  less  danger 
of  gangrene  by  obstructing  the  return  of  the  venous  blood. 
Lisfranc  (1826)  was  the  first  to  attempt  to  diminish  this 
defect.  By  lengthening  the  incision  on  one  side,  the  base 
or  attachment  of  the  pedicle  was  made  oblique  instead  of 
transverse,  and  the  torsion  correspondingly  diminished  at 
that  point.  Of  course,  the  total  amount  of  torsion  remained 
the  same,  but,  by  being  spread  along  the  pedicle,  it  was 

'  The  dates  of  these  modifications,  and  the  award  of  credit  for  their 
suggestion  are  mainly  taken  from  VerneuiPs  Chirurgie  liiparatricej  to 
which  the  reader  is  referred  for  further  details  and  documentary  proof. 

*  Khinoplastie  lat6rale. 
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^a.rle  more  spiral  and  less  abrupt.  Von  Tangeibeck  (be- 
fore 18oi'>)  went  a  atep  further,  ami  put  the  base  poi  the 
.vide  of  the  nose  close  to  the  eye,  the  upper  inoia  on  ending 
it,  tlie  eyebrow,  the  lower  just  below  the  tendo  ocul  Lab- 
>a.t  did  about  the  same  thing  iu  1827. 

Auvert,  a  Kuasian  surgeon  (date  uik  ovn  b  t  long  be- 
fore  1850),  mwle  the  flap  oblinue  instead  of  vertical   still 
keeping  the  base  between  tbe  eyebrows.     AlquitS,  of  Mont- 
pellicr  (1850),  proposed  to  make  the  flap  horizontal,  the 
lowfer  incision  being  hidden  by  the  eyebrow ;  and  Jjandreau 
even  curved  it  somewhat  upward  at  the  end,  so  that  the  base 
of  the  pedicle  was  hardly  twisted  at  all  in  bringing  down  the 
flap.     Ward  (1854)  made  a  flap  which  was  directed  ob- 
liquely upwards,  an<I  Foilin  (185fci)  made  ft  transverse  o 
in  each  case  the  base  of  the  pedicle  was  upon  or  near  the 
n»edian  line  of  the  forehead,  a  little  above  tlie  eyebrows. 
Both  cases  did  well.     The  objection  to  a  transverse  flap  is 
that  the  retraction  of  the  cicatrix  upon  the  forehead  draws 
the   corresponding  eyebrow  upward.     The  advantagt 
that  the  torsion  is  less,  and  the  scar  somewhat  disguised  by 
the  natural  lines.  ' 

Various  means  have  been  employed  to  prevent  the  descent^ 
01  the  tiap.     Dieffenbach  made  a  longitudinal  incision  on  the  " 
side  of  the  nose,  and  engaged  the  pedicle  in  it.  parir 
'to  prominences  afterwards.     Blandin  excised  the  portion  of 
"wn  intermediate  between  the  base  of  the  pedicle  and  the 
I     flf  substance,  and  thus  obtained  a  raw  surface  to  which 
"le  'taholc  length  of  the  pedicle  was  then  united.     Instead  i 
"'  excising  this  intermediate  piece  of  skin,  Buck  left  itl 
Ktached  by  its  upper  end,  and  used  it  to  cover  part  of  tha  | 
^P    left  upon  the  forehead.     Vetpeau  divided  the  pedicle  I 
c'oso  to  its  base,  trimmed  it  to  a  point,  and  engaged  it  in  a  | 
["ertif^l  incision  made  in  the  underlying  skin. 

U-  Ollier'»  0»teoj>1a*tir  Method}  (¥\^.  120).— A  lupns 
'*  dtistroyed  the  al*,  coltunna,  lobe,  cartilages,  and  part 
t-Hc  septum.  The  nasal  bones  were  uninjured,  but  had 
ifiereil  an  arrest  of  development,  and  were  bounded  in- 
"loriy  by  a  strip  of  cartilage.  The  nose  was  not  more 
'Q  an  inch  long.    The  skin  of  the  cheeks  and  lips  had  alao  J 

'  Trull*  .If  111  Efg6i.6ialion  .les  Os,  vol   ii.  p.  if,: 
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been  involved  by  the  lupus,  and,  therefore,  couhl  not  be  used 
for  the  restoration. 

Starting  from  a  point  in  the  median  line  of  the  forehead  two 
inches  above  the  eyebrows,  Oilier  made  two  incisions  diverg- 
ing^ downwanis,  each  of  which 
ended  a  ([uartcr  of  an  inch 
to  the  o«t«r  side  of  the  lower 
border  of  the  nasal  orifice. 

In  dissecting  up  the  long 
triangular  flap  thus  marked 
out,  he  included  the  perios- 
teum from  above  downwards 
as  far  as  to  the  upper  end  of 
the  nasal  bones;  he  then  con- 
tinued the  dissection  along 
tiie  right  nasal  bone,  leaving 
the  periosteum  adherent  to  it, 
and  on  reaching  the  lower 
end  of  the  hone  he  separated 
from  it  the  cartilaginous  strip 
moihod.  above  mentioned,  leaving  it 

adherent  to  the  flap. 
On  the  left  side  he  divided,  with  a  chisel,  the  bony  con- 
nections of  the  left  nasal  bone,  leaving  the  bone  attached  to 
the  flap  by  its  anterior  surface;  this  was  accomplished  by 
introducing  the  chisel,  first  between  the  two  nasal  bones, 
then  between  the  left  nasal  bone  and  the  frontal,  and 
finally  between  tlie  left  naaal  bone  and  the  nasal  process  of 
the  superior  maxillary.  Drawing  the  flap  downward,  he  then 
divided  the  cartilaginous  septum  from  before  backwards  and 
downwards  with  scissors,  so  as  to  have  an  antero-post^rior 
flap  of  cartilage  attached  by  ita  base  to  the  cutaneous  one, 
and  able  to  furnish  central  support  for  the  new  nose  by  rest- 
ing ita  free  border  upon  the  floor  of  the  nasal  fossa,  or  rather 
upon  the  remains  of  the  lower  portion  of  the  original  septum, 
lie  nest  drew  tho  whole  flap  downward  until  the  upper 
border  of  the  left  nasal  bone  came  into  line  with  the  lower 
border  of  the  right  naaal  bone,  and  then  fastened  the  two 
bones  together  with  a  metallic  suture.  The  sides  of  the 
flap  were  then  united  to  the  cheeks,  and  those  of  the  frontal 
^  incisions  drawn  together  above  the  apex  of  the  flap. 
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The  parts  united,  the  spiice  left  by  the  removal  of  the 
left  Tiaaal  bone  waa  fiHeii  with  bone  produced  by  the  perioa- 
teum  brought  down  from  the  forehead,  and  the  result  was 

Batiafactory. 

C.  AlijuiiS  used  a  flap  of  similar  shape  in  a  case  in  which 

the  alse  and  septum  were  lost,  but  the  eolumna  remained. 

The  apex  of  the  triangle 

■was   placed  in  the  space 

between     the     eyebrows, 

and  the  incisions  diverged 

downward    and   outward. 

With   a  narrow  tenotome 

passed  along  the  incisions 

l^e  separated  the  skin  eii- 

urely  from  the  nasal  bonea 

*i>(i  was  then  able  to  de- 
press it  far  enouf^h  to  at- 

tacli  it   to  the  freshened 

tnd  of  the  eolumna. 
D.  Italian  MdJwd  (  Fig. 

121). — Tagliacozzi  made 

'*o   nearly    parallel    iu- 

•^^siona  along  the  anterior 

■'iHace  of  the  biceps,  their 

length    and   the   distance 

"ctvreen  them  varying  ac- 

®*>rding  to  the  size  of  the 

gap  the  flap  was  to  fill. 

^Tie  apex  of  the  6ap  was 

'lit^tedt-owanlthe  should- 

**■.    The  intermediate  etrif.  „. ^^, 

'^'ft  adherent  at  both  ends,  and  a  piece  of  oiled  lint  passed 

JJnder  it  and  kept  there  until  suppuration  was  established. 

The  strip  was  then  cut  free  at  its  upper  end,  and  dressed 

*«refttlly  for  about  a  fortnight,  or  until  its  under  surface 
*as  nearly  cicatrized.     It  was  then  considered  fit  to  be   | 
applied,  having   undergone   the   necessary  shrinking  and   i 
thickening.   Its  edges  and  those  of  the  nasal  aperture  w 
I)arc(l  and  fastened  together  with  sutures,  and  the  ; 
iiouiul  fast  to  the  head.      Wlien  union  had  taken  place   | 


'j:[^ 


of  skin  was  dissected  up,  but 
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between  the  two,  the  lower  end  of  the  Sap  was  cut  I « 
from  the  arm  and  its  edj^ea  trimmed  to  the  proper  shapc^■  . 
Graefe  did  not  let  the  flap  suppiirat-e,  but  tried  to       ^ 
primary  union. 


PLASTIC  OPEKATIONS  UPON  THE  EYELIDS. 

In  these  operations  it  is  important  to  save  as  much  «3 
possible  of  the  original  tissues,  especially  tlie  free  border  *' 
the  lid,  the  conjunctiva,  and  the  orbicular  muscle.  As  fcli^ 
skin  18  thin  and  delicato,  the  iiaps  must  have  broadhases  ^ 
insure  tbeir  vitality ;  they  must  also  be  so  placed  that  th*^^'' 
natural  retraction  will  not  tend  to  re-estobliah  the  previ»*^ 
defect. 

Bhpharoraphy. — Suture  of  the  eyelids  has  proved  *-*^    [ 
self  a  very  valuable  adjunct  of  many  of  the  plastic  oper-^C 
tions  upon  the  eyelids,  and  has  even  taken  the  place  ^CJ^    , 
some  of  them,  for  experience  lias  shown  that  a  loss  of  8ii  *^ 
stance  in  either  eyelid  may  be  safely  allowed  to  till  ar"^'*   ( 
heal  by  granulation  if  the  borders  of  the  lids  are  kept  fa^  *" 
ened  together.     The  eye  must  be  kept  closed  in  this  w^— ■  ?    | 
for  six  months  or  a  year,  after  which  time  the  scar,  in  mo  .^e*   i 
cases,  shows  no  tendency  to  retract.   When  the  time  com^^^  ] 
to  separate  the  lids,  this  should,  at  first,  be  done  for  on^^? 
half  an  inch  in  the-centre,  and  the  opening  auhseiiuont^^^J  ■ 
enlarged  at  long  intervals  of  time,  any  indjcatjon  of  cic^=  "^ 
trieal  retraction  being  meanwhile  watched  for. 

The  prolonged  occlusion  does  no  harm  to  the  eye ;  cr^^^^' 
the  contrary,  it  may  be  sufficient  in  itself  to  cure  a  cocr^^^"" 
mencing  keratitis  occasioned  by  ectropion.  , 

Operation. — A  narrow  strip  of  conjunctiva  is  excis^^^f^ 
from  the  border  of  each  lid  on  the  conjunctival  side  of  th^Ki* 
lashes,  beginning  and  ending  a  short  distance  from  the  coc^*'''"i 
missures,  so  as  to  leave  a  apace  for  the  flow  of  the  tcar^^**" 
The  two  raw  surfaces  are  then  brought  together  accurate  -^^V 
with  silver  sutures. 

To  separate  the  lids  afterwards  a  director  shoulil  be  e^^"' 
_  tered  at  the  opening  left  at  one  of  the  angles,  its  p"     ^mlJ 
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pressed  af;<iiii-.t  the  centre  of   tin.  line  ot  uiiiyii,  ami  ( 
down  upon  between  the  two  rowa  of  lashes 

CantJinpIagfi/  — Enlarf^ment  of  the  jialjithral  opening  I 
(Fig.  122)  The  external  an^le  ot  the  eje  la  (ImdeiJ  hori- 
zontally with  aciBsors,  and 
the  Bkin  and  conjunctiva 
United  along  the  sides  of 
the  incision  by  three  points 
of  sutures,  one  of  them 
Iteing  placed  at  the  an^le, 
Ilithet'a  modification* 
(Fig.  122,  B)  Kichet 
marks  out  a  small  flap  by 
two  incisions  through  the 
fttin,  beginning  at  opposite 
|»oint8  on  the  upper  ind 
lower  lida  iieir  the  onti.r 

*nsle   and   meetini^   at   a 

Ppintextemal  to  tl  at  ingle 

"-l*©  flap,  mduding  ciLiy 

tning  except  the  t,ou]uin. 

''va,  IS  then  exusel    the 

conjunctiva   split  horizon 

™\]j  and  ita  two  poitions 

^''iiniiitid    and  fd,st(,ned   to 

'■ie  edge  of  the  cutineons 

'*>dsions 

Shpharoplmty,  to  prevent  or  iemed\  — 
1  Urtropion — The  desciiptiona  will  >e  gnen  for  the  J 
J^ver  lid  only,  that  being  the  more  frequent  seat  ot  the  de- 
"irmity.  Blepharoraphy  (j.  if.)  is  often  sufficient  in  itself  1 
^  prevent  ectropion,  and  is  always  a  useful  adjunct  of  a  [ 
Plastic  operation.  The  lids  should  be  kept  united  during  I 
*■>€  process  of  cicatrization  of  the  wound  left  by  the  li 
s»i>i8tance,  and  for  several  months  thereafter. 

Whartim  Jones  (Fig.  128),— Wharton  Jones  included  i 
*"**  contracted  cicatrix  in  a  triangular  flap  one  inch  high,  ■ 
Its  base  occupying  nearly  the  whole  length  of  the  lid  border,  I 

'  Aniitoinii'  Mfiilico-Chinit^lciik',  4th  nditioii,  ji.  88. 
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By  flividing  the  hands  of  cellular  tissue,  but  without 
Becting  up  the  flap,  he  restored  the  iid  toita  normal  posi 


and  held  it  there  ty  uniting  the  edges  of  the  incision  helc 
it,  which  thufl  aa'inmed  the  form  ol  i  Y 

AlphmM  Gie  ■<>*  (¥11,  124)  makes  two  11 
inj;  an  inverted  V)  the  jiomt  ot  which  lies  juat  below  fl 


centre  of  the  free  horder  of  the  lid.  From  the  lower  ^e:^^- 
tremities  of  these  incisions  he  makes  a  third  and  fou'm^*'!' 
parallel  to  the  border  of  the  lid.  The  two  triangular  fl^»»J^ 
bounded  by  the  lat  and  3d,  and  the  2d  and  4th  incisi*::**^' 
are  then  dissected  up,  the  lid  raised  to  its  normal  poaiti*^"^i 
and  held  there  by  uniting  tlie  adjoining  sides  of  these  fc"^v"0 
flaps  in  such  manner  that  their  apices  and  that  of  the  »*■ 
verted  V  meet  at  a  common  point.     The  gaps  left  by   ■fct"' 


,.0|< 
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iCTtioval  of  tlie  two  flaps  are  allowed  to  firannlatc.  For 
greater  security  G-u^rin  also  unites  the  borders  of  the  lids 
(blepharoraphy), 

T  on  Gravfe  (Fig.  12.'>,  A). — Make  an  iocision  along  the 
horJer  of  the  liii  jiiat  outside  of  the  liiahos  from  the  lach- 


For  ^^ 

e  lids  1 

ig  the     I 

laob-  ^M 


"■yinal  point  to  the  external  commissure.  From  each  ex- 
treiujty  of  this  make  a  vertical  inciaiou  downward  from  oiie- 
"alf  to  three-iiuartera  of  an  inch  in  length.  These  incisions 
should  involve  only  the  skin.  Cut  ofl"  the  upper  inner  cor- 
?®*"  of  this  flap,  not  by  a,  straii^ht  incision,  hut  by  one  form- 
}**S  an  angle,  as  shown  in  the  figure,  and  fasten  this  angle 
?y  a,  suture  to  that  formed  by  the  border  of  the  lid  and  the 
JOTier  vertical  incision.  Reunite  the  edges  of  the  transverse 
'"^^ision,  cutting  the  ends  of  the  sutures  long  enough  to 
"^acli  ki  the  forehead,  and  then  fastening  them  there  with 
^uliesire  plaster.  The  excision  of  the  inner  angle  of  the 
*P  raises  the  eyelid  by  shortening  ita  border. 

■^ieffeiihaeh,  Adams,  and  Amman  have  proposed  other 
?^thiMB  of  sliortening  the  lid.  They  are  indicated  in  Fig. 
"^^j  where  the  shaded  spaces  represent  the  portions  of  skin 
^  be  removed,  and  the  threads  the  manner  in  which  the 
.  **t5e8  are  afterwards  brought  together.  Adams's  excision 
"icluded  the  whole  thickness  of  the  lid. 

Jiiehft  (Fig.  127). — Richet  makes  an  incision  parallel 
r*  tHe  border  of  the  lid,  half  an  inch  below  it,  and  extend-   , 
l?S    nearly  from  one  angle  of  the  eye  to  the  other.     The 
■*^>  liaving  been  freed  by  this  incision,  is  then  united  to  the 
other  (blepharoraphy). 
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He  next  makes  a  second  incision  parallel  to  the  first  and 
one-third  of  an  inch  below  it,  divides  the  intermediate  strip 
of  skin  vertically  in  the  middle  and  dissects  up  its  two 
halves.     Immediately  below  the  lower  end  of  this  vertical 


incision  he  removoa  from  the  lower  border  of  the  second 
incision  a  V-^hapoil  flap  of  akin,  its  point  directed  down- 
ward. He  then  raises  the  two  halves  of  the  middle  flap, 
brings  them  agidu  into  contact  with  the  border  of  the  lid, 

Fig.  127. 


excises  their  superfluous  length,  and  unites  them.  The 
sides  of  the  v  fire  then  brought  together  and  the  edges  of 
the  incisions  re-united. 

Knapp  (Fig.  125,  S). — Knapp  employed  the  follow- 
ing method  to  remove  an  epithelioma  occupying  the  inner 
portion  of  the  lower  eyelid,  the  free  border  of  which  was 
involved.  He  circumscribed  the  tnraor  by  two  vertical  and 
two  horizontal  incisions  and  excised  it.     The  horizontal  in- 
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cisions  were  then  prolonged  on  both  siiles,  the  lower  external 
one  being  inclined  downward  so  as  to  make  the  base  of  the 
flap  broader,  the  two  Q&pi  dissected  iip,  drawn  together  and 
united  by  their  vertical  edges. 

Burow  (Fig,  128). — Ihe  loss  of  substance  is  made 
triangular  in  shape,  the  apex  directed  downward ;  the  base 
is  then  prolonged  horizontally  outward,  and  an  ei^ual  and 
siinilar  triangle  marked  out  upon  the  upjier  side  of  the  pro- 


|**r»gation.  The  skin  contained  within  the  second  triangle 
'^  tliun  excised,  and  the  irregular  flap  bounded  by  the  outer 
sitlea  of  the  two  triangles  and  the  prolongation  of  the  hori- 
zontal incision  dissected  outwards  and  downwards,  and  then 
"''•^^ved  toward  the  median  line  until  it  covers  both  the  open 
spaces. 

It  IB  not  necessary  that  the  two  triangular  spaces  should 
"•Uch  at  one  comer;  they  may  be  an  inch,  or  even  more, 
''Part ;  but  tbey  must  of  course  be  connected  by  the  hori- 
^OTital  incision. 

-Dieffenbaeh  (Fig-  129). — ^When  the  cicatrix  or  tumor 
"*B  large  Dieffenbach  gave  the  loaa  of  substance  a  trian- 
?"Iar  shape,  the  apex  directed  downward.  He  prolonged 
''^t-ward  the  horizontal  incision  forming  the  base  of  tlie 
'''a.iigle,  and  carried  another  incision  downward  and  inward 
'■^m  it^  outer  extremity.  The  quadrilateral  flap  tlius 
"y^fked  out  was  dissected  up  and  carried  inward  to  cover  j 
"^^  loss  of  substance.  The  gap  left  by  its  removal  wW 
21 


then  drawn  partly  together  with  sutures,  and  the  remainder: 
left  to  granulate. 


Indian  Mdhod. — B^dillot  refers  the  finst  blepharopla^^^/j 
by  the  Imlian  method  to  Von  Graefe  in  1809.    As  tliis  -^    -j„ 
previous  to  the  introduction  of  rhinoplasty   by  the  sa^^^K   • 
method,  the  idea  waa  probahly  entirely  ori^naJ  with  "V      on 
Graefe.     The  case  is  mentioned  in  his  Rhinoplaetik,  18"^8, 
hut  without  details.     The  flap  can  be  taken  from  the  f<»:BTe- 
head  or  check ;  it  should  be  very  large  and  should  indue  d«    ' 
the    subcutaneous    cellular  tissue.     Fricke,  of  llamhu-Vg,    ' 
took  a  vertical  flap  from  the  tem[Kiral  region  to  restore  tlAC 


upper  eyelid. 


One  of  the  modifications  of  this  method,  intended  \f>  "*' 

viate  the  necessity  of  dividing  the  pedicle,  is  shown  in  ¥"**!' 
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Ric-het  (Fig.  130,  5).-— The  liiia  are  freed  by  two  in- 
cisiona  inclosing  all  the  cicatricial  tisane,  and  then  united 
(blepharoraphy),  the  snturca  being  cut  long  and  their  ends 
fastened  upon  the  forehead.  Two  flapa  are  theu  marked 
out  aa  shown  in  the  figure,  the  extenial  one,  0,  raised  and 
used  to  cover  the  original  loaa  of  substance,  and  the  inner 
one,  D,  used  to  fill  the  gap  occasioned  by  the  removal  of  C. 

Hagner  dCArthn  (Fig.  131)  employed  the  following 
method  in  a  case  where  a  tmnor  occu])ied  the  comraisaure 


and  inner  portion  of  each  eyelid.  He  made  a  curved  in- 
cision, rt,  beginning  at  the  border  of  the  upper  eyelid 
beyond  the  limit  of  the  tumor,  crossing  the  eyebrow  to  the 
forehead,  and  then  croaaing  dovrnward  to  terminate  near  the 
root  ot  the  noae.  A  aecond  curved  incision,  c,  began  at  the 
same  point  as  the  first  and  was  carried  along  the  npper  and 
inner  edge  of  the  tumor  to  the  point  marked  /'.  A  third 
curved  incision,  e,  began  on  the  border  of  the  lower  lid 
beyond  the  limit  of  the  tumor  and  was  carried  along  the 
lower  margin  of  the  latter  to  the  point/.  A  fourth  curved 
incision,  {/,  parallel  to  the  border  of  the  lower  lid,  was  car- 
ried from  the  point/  outward  to  the  cheek. 

The  tumor  and  the  portion  of  the  liiia  cireumacribed  by 
the  incisions  c  and  e  were  then  removed,  and  each  of  the 
flaps  d  and  h  dissected  up  to  its  base.  The  former  was 
lowered,  the  latter  raised,  and  the  excess  of  each  cut  off. 
Tiic  upper  border  of  the  flap  A  formed  the  free  boriier  of 
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the  lower  lid,  aiul  t}ic  lower  border  of  the  flap  d  formed  tl 
free  border  of  the  upper  lid,  and  the  coniiniasure  i 
sponded  to  the  apex  of  the  flap  h.  The  skin  of  the  fore —  ^ 
head  and  cheeks  was  mobilized  and  reunited  to  the  flaps.  ^ 
(Dubnieil.) 

Derionmlliert' n  method  "by  exchange"  (Fig,  132).    I^r- J 
a  case  of  ectropion  of  the  lower  lid,  with  deviation  of  tti-  _ 


outer  angle  of  the  cji.  downwaids,  Dcnonvilliers  used 
following  mLtliol  By  making  three  incisions  to  meet 
the  form  of  a  Z  he  mirked  out  two  adjoining  triangi*.!  ^^i" 
flaps  one  of  tliean  mi-lwded  the  outer  angle  of  the  eye,  tb* 
apex  of  the  othei  wos  situated  upon  the  forehead  just  ahov-e 
the  eyebrow.  He  then  dissected  up  the  flaps,  restored  tU* 
angle  of  the  eye  to  its  proper  position,  brought  the  upper 
flap  down  into  the  gap  made  by  the  lower  incision,  and  tlie 
lower  flap  up  into  that  made  by  the  upper  incision. 

Ectropion  due  to  exceiig  of  the  conjunctiva  may  be  treated 
by  caut-erization  of  the  conjunctiva,  or  by  excision  of  " 
portion.  The  latter  operation  ia  simple ;  a  fold  is  pincben 
up  with  forceps  and  e.xciaed  with  knife  or  scissors.  Th* 
edges  of  the  gap  may  then  be  brought  together  by  sutures 
or  left  to  granulate. 

2.  Eutropiou. —  Canthoplanty  (q. »'.)  may  be  employ^" 
to  remedy  moderate  entropion,  especially  if  it  bo  due  *" 
spasm  of  the  orbicularis. 

Li'jaturt  (Fig.  133),  proposed  by  Gaillard  to  reH»e**J 
trichiasis,  ia  equally  applicable  to  the  cure  of  entropi**'"' 


■eral  liifaturea 
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A.     transverse  fi>ld  is  piiichod 

up,    and  a  noedle  carrying  a 

Btoixt  ligatui-e  (lassed  tliroufjh 

its     baae,  shaving  tlie  antenjr 

surface  of  the  cartilage     The 

ligature  ia  tioil  and  allowe  1  to 

cwt     through   the    skin      Iho 

resulting  linear  ciuatnx  main 

tains  the  lid  in  the  position 

given  it  bj  the  ligatuic. 

Kau  has  modilied  this  by  placing 

stoad  of  only  one. 

-Excitiim  or  cauterization  of  a  fold  of  the.  gkin  is  appli- 

cal>Ie  to  oases  of  entropion  due  to  laxity  of  the  akin  of  the 

^jrelid.     A  transverse  or  a  vertical  fold  is  pinched  up  quite 

^ear  to  the  margin  of  the  lid  and  excised;  the  borders  of 

tile  -wound  are  united  by  sutures.  Instead  of  excision,  cau- 
**>"iKation  of  the  strip,  preferably  with  sulphuric  acid,  is 
**>nio times  used. 

Von  Graefe  (Fig.  134)  treated  a  case  of  spasmodic 
^tttropion  by  removal  of  a  triangular  piece  of  skin.  He 
^s^de  a  cutaneous  incision  parallel  to  the  free  border  of  the 
*•!»  and  about  a  line  from  it,  and  excised  a  triangular  cuta- 
■'eoiia  flap,  the  base  of  which  occupied  the  median  portion 
***  the  first  incision.  The  aides  of  the  wound  left  by  the 
^*cision  of  tho  triangular  piece  were  then  drawn  together 
*'th  sutures. 
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For  spasmodic  entropion  of  the  upper  lid,  with  retraction 
of  the  tarsal  cartilage,  Von  Graefe  modified  the  operation 
as  follows  (Fi*^.  135)  :  After  excision  of  the  triangular 
cutaneous  flap,  he  drew  the  sides  of  the  wound  apart, 
divided  the  orbicular  muscle  horizontally  near  the  edge  of 
the  lid,  and  drew  it  upwards,  exposing  liie  cartilage.  He 
then  excised  a  triangular  piece  of  the  cartilage,  the  apex 
being  at  its  lower  border,  taking  care  not  to  include  the 
conjunctiva  in  the  dissection.  The  sides  of  the  cutaneous 
wound  were  then  drawn  together  with  three  sutures,  the 
middle  one  of  which  included  also  the  sides  of  the  gap  left 
in  the  cartilage. 

JJxcision  of  a  Portion  of  the  Orbicularis. — ^Key  cured  a 
case  of  spasmodic  entropion  by  excising  a  few  fibres  of  the 
orbicular  muscle.  He  made  an  incision  through  the  skin 
parallel  to  and  near  the  free  border  of  the  lid,  exposed  the 
muscle,  and  removed  a  bundle  of  fibres  from  its  central 
margin.  It  is  well  to  combine  this  with  removal  of  a  hori- 
zontal strip  of  skin. 

Division  or  Resection  of  the  Tarsal  Cartilage. — When 
the  entropion  is  caused  or  maintained  by  shortening  or  in- 
curvation of  the  tarsal  cartilage,  the  operation  must  be 
directed  to  the  removal  of  this  cause. 

Vertical  division  at  one  or  two  points  of  the  entire  thick- 
ness of  the  lid  has  been  employed.  After  having  been 
divided,  the  border  of  the  lid  is  held  in  its  proper  position 
by  ligatures  j)assed  through  it  and  fastened  to  the  forehead 
(upper  lid)  or  cheek  (lower  lid)  while  the  wound  fills  and 
heals  by  granulation. 

A  horizontal  incision  through  the  conjunctiva  from  one 
vertical  incision  to  the  other  makes  it  easier  to  turn  the  lid 
out  and  hold  it  in  place. 

Longitudinal  Tarsotomy  (Ammon). — The  eyelid  havincr 
been  turned  out,  a  knife  is  passed  through  it  from  the  con- 
junctival side,  quarter  of  an  inch  from  the  border,  and  on 
a  line  with  the  lachrymal  point,  and  an  incision  made  parallel 
with  the  border  nearly  to  the  outer  angle.  A  longitudinal 
strip  of  skin  is  then  excised,  and  the  edges  of  the  gap  left 
by  the  excision  drawn  together.  By  this  means  the  free 
border  of  the  lid  is  drawn  away  from  the  surface  of  the 
eye,  turning  upon  the  longitudinal  incision  as  upon  a  hinge. 
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Sxeiiion  of  part  of  the  Cartilage  (Streatfeild),  Fij;,  137- 
— 'Hie  eyelid  is  fixed  with  Pope's  forceps  (Fij;;.  136),  the 
fiat  blade  agiiinst  the  coiijuncti\'a,  ami  an  incision  made 


parallel  to  the  hordcr  of  the  lid 
at  the  distance  of  one  line  from  it, 
and  carried  to  a  depth  sufficient 
to  expose  the  biilba  of  the  eye- 
lashes. The  surgeon,  raising  the 
edge  of  the  skin,  passes  around 
tiie  bulbs  to  the  tarsal  cartilage, 
and  then  makes  a  second  incision 
iph.  at  a  greater  distance  from  the 

border  of  the  lid  than  the  first 
«ne  was,  meeting  the  first  at  its  two  extremities  and  inclos- 
ing witli  it  an  oval  strip  of  skin.  These  two  incisions  are 
carried  into  the  cartilage,  circumscribing  a  longitudinal 
-wedge-shaped  atrip,  the  apex  of  which  reaches  nearly  to 
the  conjunctival  side  of  tlie  cartilage.  The  wound  is  left 
to  heal  by  granulation,  with  the  expectation  that  the  con- 
traction of  the  cicatrix  will  overcome  the  entropion. 

3.  SyvihJepkaron.- — -When  the  adhesion  between  the  two 
layers  of  the  conjunctiva  ia  incomplete,  tliat  is,  when  it 
does  not  extend  to  tJie  bottom  of  the  sulcus  between  the  lid 
and  eyeball,  it  is  sufficient  to  throw  a  ligature  lightly  around 
it.  After  the  ligature  has  cut  through,  the  tabs  are  succes- 
sively excised,  and  the  borders  of  each  wound  drawn  to- 
gether or  left  to  heal  by  granidation.     To  avoid  reunion  of 
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the  surfacei,  the  st-cond  tab  should  not  be  removed  until 
attfir  the  wound  left  hy  the  removal  of  the  first  haa  healud. 

When  the  adhesion  is  complete,  but  not  broad,  a  thread 
or  silver  wire  may  be  passed  through  its  base  and  tied 
loosely  around  it  After  the  hole  made  by  the  wire  has 
cicatnzed  the  adhesion  is  divided.  Tht)  narrow  lino  of  cica- 
trix left  at  the  bottom  of  the  fold  by  the  wire  favors  the 
separate  healing  of  the  two  sides  of  the  incision. 

Arlt's  Mttlijti — A  thread  is  passed  through  the  fold 
close  to  the  cornea,  and  the  symblepharon  dissected  away 
irom  the  eyeball  Lach  end  of  the  thread  is  then  attached 
to  a  neeille  and  passed  through  the  lid  from  within  outwards 
at  tho  bottom  ot  the  wound.  By  drawing  upon  the  thread 
and  t_j  ing  it  outside  the  hJ  the  symblepharon  is  folded  upon 
itself  and  its  point  five  1  at  the  bottom  of  the  sulcus.  The 
edges  of  the  wound  on  tlje  eyeball  are  then  drawn  togetlier 
with  sutures,  tho  conjunctiva  being  loosened  by  dissection, 
if  necessary 


l-'ig.  140. 


Tmle's  Method  (Figs.  138,  139,  140).— The  symble- 
pharon- is  separated  from  the  hall  of  the  eye  by  an  inciHion 
along  the  lino  of  its  union  with 
the  cornea  and  dissected  down 
to  the  bottom  of  the  fold  as  in 
Arlt's  operation,  its  apex,  how- 
ever, being  left  upon  the  cornea. 
Two  long,  narrow  conjunctival 
flaps,  B  and  C,  are  then  dis- 
sected up  on  opposite  sides  of 
the  eyeball,  their  bases  directed 
towards  the  symblepharon, their 
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borders  parallel  to  tliat  of  tlie  cornea.  These  flaps  should 
not  include  thu  subconjunctival  tissue.  The  inner  flap  B  is 
brought  down  and  fastened  to  the  denuded  surface  of  the 
eyelid,  the  outer  flap  C  covers  that  of  the  eveball.  They 
are  fastened  in  place  by  means  of  fine  sutures,  and  the 
edges  of  the  gaps  left  by  their  removal  brought  together  in 
the  same  manner. 

Ledentu'g  Operation, — Where  one  lid  was  adherent 
throughout  its  entire  length,  Ledentu  divided  the  adhesion 
to  a  depth  equal^  to  that  of  the  normal  fold,  dissected  a  long  ■ 
conjunctival  flap  from  the  other  half  of  the  eye,  leaving  it. 
adherent  at  both  ends,  brought  it  down  across  the  cornea,, 
and  applied  it  to  the  raw  surface  left  on  the  eyeball  by  the 
division  of  the  a<lhesion.  This  flap  should  be  at  least  one- 
third  of  at)  inch  broad, 

4.  Pteryr/ion.    Exfiiion. — -The  pterygion  is  pinched  up  3 
witli  forceps,  a  knife  passed  flatwise  uuder  it  close  to  tho  | 
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Scissors  may  be  used  instead  of  the  knife ;  in  that  case 
the  incision  must  begin  at  the  point  of  the  growth. 

Ligature  J  Szokalski  (Fig.  141). — A  thread  is  passed 
under  the  pterygion  by  means  of  two  small  curved  needles, 
as  shown  in  Fig.  141.  The  thread  is  cut  close  to  the  nee- 
dles, and  thus  made  to  furnish  three  ligatures,  one  at  each 
end,  encircling  the  growth  at  right  angles  to  its  long  axis, 
and  one  in  the  middle,  encircling  its  implantation  upon  the 
sclerotic.  The  ligatures  are  tied  tightly,  and  the  inclosed 
portion  falls  in  a  few  days. 

5.  Trichiasis. — Temporary  removal  of  the  deviated 
lashes  is  seldom  effectual.  Permanent  removal  by  destruc- 
tion of  their  bulbs,  or  excision  of  the  border  of  the  lid,  is 
now  considered  unjustifiable.  The  direction  of  the  lashes 
may  be  changed  by  operation  upon  the  lid.  The  retraction 
following  excision  of  an  oval  strip  of  skin,  or  the  use  of 
ligatures  as  in  entropion,  is  sometimes  sufficient,  but  it  may 
be  necessary  to  act  more  directly  upon  the  lashes. 

Von  Q-raefe's  Method, — An  incision  is  made  along  the 
free  border  of  the  lid  on  the  conjunctival  side  of  the  devi- 
ated lashes.  From  each  end  of  this  a  vertical  incision  is 
next  made  through  the  free  border  and. the  skin.  The  flap 
thus  circumscribed  and  containing  the  lashes  is  dissected  up 
a  short  distance.  It  is  then  easy  to  fasten  it  with  sutures 
in  such  a  position  that  the  lashes  can  no  longer  touch  the 
eyeball. 

AnatjnostaMs  made  a  cutaneous  incision  parallel  to  the 
border  of  the  upper  lid  and  one-eighth  of  an  inch  from  it, 
exposed  the  orbicular  muscle  by  drawing  the  skin  up,  and 
excised  that  portion  of  it  which  corresponded  to  the  upper 
part  of  the  tarsal  cartilage.  The  lower  edge  of  the  cuta- 
neous incision  was  then  drawn  up  and  fixed  to  the  fibro- 
cellular  layer  covering  the  cartilage  by  means  of  three  or 
four  sutures,  which  were  then  allowed  to  cut  themselves  out. 
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Fig.  143. 


lA 
Ul 


Stop  uoedle  and 
probe  for  panctu- 
riog  the  cornea. 


the  cornea  if  there  is  sufficient  space,  other- 
wise within  the  anterior  chamber. 

If  the  foreign  body  falls  into  the  anterior 
chamber,  notwithstanding  these  efforts  to 
prevent  it,  the  surgeon  must  wait  until  the 
aqueous  humor  has  reaccumulated,  and  then 
make  an  incision  three  or  four  millimetres  in 
length  at  the  lower  portion  of  the  periphery 
of  the  cornea,  in  the  hope  that  the  foreign 
body  will  be  washed  out  during  the  flow  of 
the  liquid. 

Puncture  of  the  Cornea, — This  may  be 
made  with  broad  needle  or  a  well-worn 
Beer's  knife.  It  is  advisable  to  employ 
anaesthesia,  and  to  steady  the  eyeball  with 
fixation  forceps.  The  surgeon  stands  behind 
the  patient,  raises  the  upper  lid,  and  fixes  it 
against  the  margin  of  the  orbit  with  two 
fingers  of  his  left  hand,  which  also  rest 
against  the  inner  side  of  the  eyeball  and 
prevent  it  from  rotating  inwards.  The  nee- 
dle or  knife  is  then  entered  a  little  in  front 
of  the  edge  of  the  cornea  at  the  outer  side. 
Its  direction  must  be  sufficiently  oblique  to 
avoid  injury  to  the  iris,  and  not  so  much  so 
that  the  instrument  will  remain  between  the 
layers  of  the  cornea  and  fail  to  penetrate  to 
the  anterior  chamber.  By  partly  with- 
drawing the  instrument  and  twisting  it 
slightly,  the  incision  is  made  to  gape  and 
allow  the  escape  of  the  liquid;  or  a  fine 
blunt  probe  may  be  passed  into  the  incision 
after  entire  withdrawal  of  the  needle.  Sub- 
sequent tappings  are  effected  by  reopening 
the  original  wound  with  the  probe.  Figure 
143  represents  a  combined  needle  and  probe. 
The  needle  is  provided  mih  a  shoulder  to 
prevent  its  introduction  to  too  great  a  depth. 

Removal  of  a  Staphyloma,  a,  CritchetVs 
Method  (Figures  144  and  145). — ^Pass  four 


THE   CORSEA 


or  five  curv^ed  needles  belimd  the  projection  and  leave  them 
fast  in  the  sclera.     "  Then  make  an  opening  in  the  Bclcrotic 


*l>o\]t  two  lines  in  extent,  just  anterior  to  the  tendinous  in- 
sertion of  tlie  external  rectus  muscle,  with  a  Beer's  knife 
(P"ig.  146)-  Into  this  opening  insert  a  pair  of  small  probe- 
Poitited  Bciasora  and  cut  out  an  ellijitic  piece  just  within  the 


Pilots  where   the  needles  have  entered   and    emerge  1    ' 
■^fter  removal  of  the  lena  and  some  of  the     tr    us  1  umor, 
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Fig.  146. 


Beer's  knife. 


the  needles  are  drawn  through  and  the 
sutures  tied,  leaving  a  horizontal  linear 
cicatrix.  Knapp  has  modified  this  by 
passing  the  sutures  through  the  conjunctiva 
only,  hoping  thereby  to  diminish  the  risk  of 
the  occurrence  of  sympathetic  ophthalmia. 
6.  Carter^ 8  Method.^  (Resection  of  the 
anterior  portion  of  the  globe.)  Divide  the 
conjunctiva  all  round,  close  to  the  margin 
of  the  staphyloma,  and  dissect  it  from  the 
sclerotic  nearly  to  the  equator ;  then  detach 
the  four  recti  muscles  and  cut  oflF  the  front 
portion  of  the  eyeball  well  behind  the  cil- 
iary region.  The  superior  and  inferior 
recti  should  then  be  united  in  front  of  the 
wound  by  a  catgut  suture,  and  the  internal 
and  external  recti  in  front  of  them;  and 
the  edges  of  the  conjunctival  incision 
should  be  brought  together  in  a  horizontal 
line  by  silk  sutures. 


THE  IRIS. 

Iridotomy. — Incision  of  the  iris  may  be 
performed  for  the  purpose  of  establishing 
an  artificial  pupil.  As  its  success  depends 
upon  the  retraction  of  the  divided  fibres, 
it  should  be  undertaken  only  when  their 
contractility  is  not  interfered  with  by  too 
extensive  adhesions,  or  has  not  been  de- 
stroyed by  disease.  The  more  common 
lesions  to  which  the  operation  is  applicable 
are  central  opacity  of  the  cornea,  occlusion 
of  the  pupil,  and  excessive  prolapse  of  the 
iris  after  removal  of  a  cataract;  but  the 
danger  of  injury  to  the  lens  is  so  great 
that  the  operation  is  practically  restricted 
to  the  class  of  cases  last  mentioned. 


*  Holmes's  Surgery,  its  Principles  and  Practice,  p.  709, 
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The  best  place  for  an  artificial  pupil  is  in  the  lower  inner 
quarter  of  the  iris,  the  second  best  in  the  lower  outer  quar- 
ter. As  the  portion  of  the  cornea  traversed  by  the  knife 
or  needle  is  likely  to  become  more  or  less  opaque  in  conse- 
quence, the  inciuion  in  it  should  be  made  as  far  as  possible 
from  the  point  where  the  pupil  is  to  be  created. 

Simple  Iwsinon. — CheseWen,  who  was  the  first  to  per- 
form this  operation,  entered  a  narrow-faladcd  knife  through 
the  sclerotic  just  anterior  to  the  insertion  of  the  e.xternal 
rectus,  the  point  directed  towards  the  centre  of  the  globe 
of  the  eye.  After  the  point  had  penetrated  to  the  depth 
of  one-eighth  of  an  inch  it  was  directed  forward,  passed 
ttirougli  the  iris  to  the  anterior  chamber  and  transversely 
across  the  latter,  its  edge  looking  backward.  By  pressing 
the  edge  against  the  iris  and  withdrawing  it  a  horizontal 
incision  was  made  in  that  membrane. 

Bowman  punctured  the  cornea  midway  between  its  centre 
and  external  border,  passed  a  narrow  hluntrpointed  knife 
through  the  puncture  into  the  anterior  chamber,  and  thence 
through  the  pupil  to  the  posterior  surface  of  the  inner  half 
of  the  iris,  which  he  then  divided  by  cutting  forwards.  The 
danger  of  injury  to  the  cornea  during  the  last  step  of  the 
operation  is  very  great. 

Bell'  uses  a  double-edged  needle  which  is  "  introduced 
through  the  cornea  near  its  margin ;  on  arriving  at  the 
place  where  the  pupil  ought  to  be,  one  edge  ia  drawn 
against  the  iris  and  divides  it  transversely,  if  possible,  with- 
out injuring  tlie  lens." 

Vecker  proposes  gimple  iridotomy  and  double  iridolnmy; 
tlie  former  in  cases  of  central  opacity  of  the  cornea  or  leus, 
the  latter  when  the  pupil  has  become  obliterated  alter  re- 
moval of  a  cataract.  He  uses  a  small  lance-shaped  knii'e 
vith  a  shoulder,  straight  or  bent  upon  the  flat,  and  a  pair 
of  forceps-scissors. 

Simple  Iridotomtf  (Wecker). — The  knife  is  entered  mid- 
way between  the  centre  and  border  of  the  cornea  on  the 
side  opposite  to  that  on  which  the  pupil  is  to  be  made.  As 
soon  as  the  cornea  has  been  perforated  the  knife  is  with- 
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drawn  and  the  forceps-scissors  passed  through  the  wound 
to  the  further  border  of  the  pupil,  where  they  are  opened 
and  one  of  the  blades  passed  behind,  the  other  in  front,  of 
the  iris.  By  closing  them  sharply  the  circular  fibres  are 
divided  from  the  margin  of  the  pupil  towards  the  periphery 
of  the  iris.  The  scissors  are  then  withdrawn,  the  iris  re- 
placed if  it  engages  in  the  wound,  a  few  drops  of  a  solution 
of  atropine  placed  between  the  eyelids,  and  a  compress 
applied. 

Double  Iridotomy  (Wecker). — The  knife  is  passed  per- 
pendicularly through  the  cornea  and  iris  one  millimetre 
from  the  edge  of  the  conjunctiva,  on  the  side  towards  which 
the  obliterated  pupil  has  been  retracted ;  its  point  is  then 
made  to  pass  along  the  posterior  surface  of  the  iris  until 
arrested  by  its  shoulder,  when  it  is  withdrawn  slowly.  The 
forceps-scissors  are  next  introduced  through  the  incision, 
and  one  blade  passed  behind  and  the  other  in  front  of  the 
iris  for  a  distance  of  one-quarter  of  an  inch  or  a  little  less. 
Two  successive  sections  of  the  iris  are  then  made,  inclosing 
a  triangular  flap,  the  apex  of  which  is  directed  towards  the 
incision  in  the  cornea.  The  pupil  is  formed  by  the  retrac- 
tion of  this  flap. 

Iridectomy, — Excision  of  a  portion  of  the  iris  may  be 
employed  for  the  purpose  of  creating  an  artificial  pupil 
(optical  iridectomy),  or  for  the  relief  of  tension  in  glaucoma 
or  iridochoroiditis  (antiphlogistic  iridectomy),  or  as  a  pre- 
liminary to  the  removal  of  a  cataract.^  The  size  of  the 
portion  excised  is  determined  by  the  length  and  position  of 
the  line  of  the  incision  on  the  posterior  surface  of  the 
cornea ;  the  nearer  this  is  to  the  margin  of  the  cornea  the 
larger  will  be  the  portion  of  the  iris  removed.  In  antiphlo- 
gistic iridectomy,  therefore,  when  the  entire  breadth  of  the 
iris  from  the  pupil  to  its  outer  margin  should  be  removed, 
the  knife  must  be  entered  one  millimetre  outside  of  the 
clear  portion  of  the  cornea ;  in  optical  iridectomy,  on  the 
other  hand,  the  excised  portion  should  be  small  and  the 
knife  should  be  entered  within  the  margin  of  the  coniea. 

*  For  a  complete  list  of  the  indications  for  iridectomy  the  reader 
is  referred  to  Stcllwag  on  Diseases  of  the  Eye,  p.  197.  New  York, 
Wm.  AVood  &  Co.,  18G8. 
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fn  antiphlogistic  iridectomy  at  least  one-fourth  of  the  iris 
should  be  removed,  the  piece  being  taken  from  the  upper 
jment  in  order  that  the  loss  may  be  hidden  by  the  upper 
eyelid.  In  optical  iridectomy  the  pupil  should  be  made  on 
the  inner  side  of  the  lower  segraent  unless  corneal  opacities 
are  in  the  way. 

Operation  for  Antiphloifiatic  Iridectomy. — Tlie  instru- 
ments required  are  a  lance-shaped  knife,  straij^ht  (Kg. 
[147)  or  bent  (Fig.  148),  iridectomy  forceps  (Figs.  149 

'  150),  and  scissors  curved  upon  the  flat  (Fig,  151). 


Fig.  H7. 


Fig.  1 


The  patient  having  been  ansesthetized  and  placed  in  a 
recumbent  posture,  the  surgeon  takes  such  a  position  in 
front  of  or  behind  him  as  will  facilitate  the  making  of  the 
first  incision.  The  eye  speculum  and  fixation  forceps  liav- 
big  been  applied,  the  latter  immediately  opposite  the  point 
iof  puncture,  the  knife  is  introduced  perpendicularly  to  the 
surface  of  the  sclerotic  one  millimetre  outside  of  the  margin 
of  the  cornea  and  passed  steadily  in  until  its  point  has 
entered  the  anterior  chamber  at  its  very  rim ;  its  direction 
%  then  changed  and  it  is  carried  along  the  anterior  snr- 
"le  iris  until  its  point  reaches  the  centre  of  the 
22* 
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Fig.  U!>.  Fijr.  150.  Fig.  mi. 


pupil,  or  until  the  length 
the  incision  ia  consider 
Bufficient  (Fig.  152).  Bj- 
inclining  the  point  of  the 
knife  to  each  side,  the  leikgth 
of  the  inciBion  in  the  poste- 
rior surface  of  the  comes 
may  he  made  equal  to  tiial 
on  the  anterior  surface. 


The  knife  is  then  withdrawn  and  the  aqueous  humor 
allowed  to  run  off  very  slonlj  m  order  that  the  rebef  of 
intra-ocular  pressure  miy  not  be  so  suddtn  as  to  lead  to 
conp;e=ition  and  hemorrhawe 

If  the  ma  does  not  now  present  in  the  wound  the  mdec 
tomy  forceps  must  be  mtroduccd  closed  as  far  as  to  the 
margin  of  the  pupil,  which  is  then  leized  and  drawn  out 
gtntly  through  tiie  incision  An  lasiatant  then  cuts  off 
with  the  cnned  scissors  all  the  protruimg  portion  of  the 
ins  disc  to  the  lips  ot  the  wound  ("Fig  163)  Or  the 
fiAation  forceps  may  be  con 
i  g  1j3  fided  to  the  assistant  before 

the  introduction  ot   the  in 


dcctomy  forceps,  and  the 
surgeon  left  free  to  use  the 
■s  himself.  Instead  of 
iridectomy  forceps  Tyr- 
rell's hook  (Fig.  154)  may 
lie  used  to  draw  the  iris  out  through  the  incision.  It  must 
le  introduced  upon  its  aide,  hooked  around  the  margin  of 
tlie  pupil,  and  then  its  point  must  be  turned  towards  the 
cornea  and  away  from  the  centre  of  tlie  eyeball  so  that  it 
:will  not  catch  upon  the  posterior  edge  of  the  in- 
idsion  during  its  withdrawal. 

If  any  hemorrhage  takes  plaee  into  the  ante- 
rior chamber  the  escape  of  the  blood  before  co- 
.Bgulation  should  be  favored  by  separating  the 
"lipB  of  the  incision  with  a  curette,  and  making 
Igentle  pressure  upon  the  eyeball. 

Optical  Iridectomy. — As  only  a  small  central 
(portion  of  the  iris  ia  to  be  removed,  the  incision 
^ould  be  made  in  the  cornea  with  a  narrow 
inife  or  a  broad  needle  (Fig.  155).  If  the 
inargin  of  the  pupil  ia  adherent,  the  adhesions 
niav  be  broken  up  with  a  blunt  hook  (  CoreJymg, 
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q,  t?.),  or  a  portion  of  the  iris,  not  including  the  margin  of 
the  pupil  may  be  pinched  up  and  removed  {IridorhexiSj 
q.  v.), 

Iridorhexis, — A  modification  of  optical  iridectomy  intro- 
duced by  Desmarres  for  cases  in  which  the  existence  of  adhe- 
sions at  the  margin  of  the  pupil,  or  the  friability  of  the  iris, 
renders  it  impossible  to  draw  out  the  latter  through  the  inci- 
sion in  the  cornea. 

After  the  incision  has  been  made  in  the  cornea  as  for 
optical  iridectomy 5  the  iris  is  seized  near  the  pupil  with  iri- 

Fig.  156. 


Canula  forceps. 

dectomy  or  canula  forceps  (Fig.  156),  drawn  up  into  the 
incision,  and  a  portion  excised  or  torn  oflf. 

Iridesis,  or  displacement  of  the  pupil  by  ligature.  Crit- 
chett,  the  inventor  of  this  operation,  claims^  that  by  it  the 
size,  form,  and  direction  of  the  pupil  can  be  regulated  to  a 
nicety,  and  its  mobility  preserved.  It  is  applicable  to  nu- 
merous groups  of  cases  in  which  the  natural  pupil,  or  even 
a  part  thereof,  is  movable,  and  has  a  free  edge ;  but  the 
simplest  class  is  that  of  central  opacity  of  the  cornea  in 
which  it  is  only  required  that  the  natural  pupil  should  be 
moved  slightly  to  one  side,  so  as  to  bring  it  opposite  the 
transparent  part  of  the  cornea.  It  has  also  been  used  in 
cases  of  conical  cornea,  to  change  the  shape  of  the  pupil  to 
that  of  a  slit ;  and  in  a  case  where  the  pupil  had  been  ren- 
dered very  small  and  narrow  by  broad  synechiae,  Critchett 
made  it  large  and  almost  circular  by  drawing  its  sides  apart 
at  nearly  opposite  points. 

*  Ophthalmic  Hospital  Reports,  vol.  i.  p.  220. 
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The  operation  is  performed  as  followa: — 

An  opening  ia  miwle  with  a  broad  needle  through  tha  i 
margin  of  the  cornea  close  to  the  sclerotic,  and  just  large  J 
enough  to  admit  the  canulaforcepa.     A  small  portion  of  ths  1 
iris  near  but  not  close  to  its  cilinr^  attaehmeiit  is  seized  and 
drawn  out  to  the  extent  considered  sufficient  for  the  pro- 
posed enlargement  of  the  pupil ;  a  piece  of  6ne  floss  silk, 
previously  tied  in  a  small  loop  round  the  canula  forceps,  is 
slipped  down,  and  carefully  tightened  around  the  portion  o 
iris  made  to  prolapse,  so  as  to  include  and  strangulate  H  -i 
(Fig.  157).     This  manueuvre  is  best  accomplished  by  hold.-  f 


ing  caeli  end  of  the  silk  with  a  pair  of  small  broad-hladed  ' 
forceps,  bringing  them  exaetly  to  the  spot  where  the  knot 
is  to  be  tied,  and  then  drawing  it  moderately  tight.  The 
small  portion  of  the  iris  included  in  the  ligature  speedily 
shrinks,  leaving  the  little  loop  of  silk,  which  may  be  removed 
on  the  second  day. 

If  it  ia  desired  to  make  the  pupil  extend  to  the  periphery  I 
of  tlie  iris,  the  margin  of  the  pupil  must  be  seized  with  the! 
forceps,  and  drawn  out  through  the  incision.  In  this  case  j 
Soelberg  Wells  prefers  a  blunt  hook  to  the  canula  fori 

Gorelysii,  or  rupture  of  adhesions  uniting  the  margin  of  i 
the  pupil  and  the  lens.     The  operation  was  first  performed 
by  Streatfeild,  as  follows:^   He  punctured  the  cornea  with 
a  broad  needle  on  the  outer  side  near  its  margin,  passed  liia 

'   OplitlmlmiL-  Huspitul  Reports,  vnl.  i.  p.  G. 
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■patiila.  (Fig.  158)  along  the  anterior  surface  of  the  iris         ^to 

■he  pupil,  engaged  the  adhesions  in  tbe  notch  on  the  ed^^tdgB 

l)f  the  spatula,  and  tore  them.     When  the  entire  margin       .^ri  ol 

t  piiyiil  was  adherent,  he  passed  the  needle   along  tf,:*-     Uk 


**"^^^^ 


surface  of  the  iris,  across  the  pupil  to  its  opposite  mar^ 
and  cut  the  adhesions  at  that  point.  Then  withdrawing  •-  ^  tiw 
knife,  he  passed  the  spatula  through  the  hole  thus  made,  i^  and 
i-'ily  broke  up  the  remaining  adhesions.  When  the  ad.d»  dlio- 
s  vpere  too  strong  to  be  broken  with  the  spatula,  he  n  .»:_««scd 
the  canula  scissors.  A  few  drops  of  the  solution  of  a"  -^E^tn}- 
pine  should  be  applied  to  the  eye,  both  before  and  after  —  tite  , 
operation. 


OPliltATIONS  UNDERTAKEN  FOB  THE  RELIEF  OF  CATARAC   S 

A  cataract  is  an  opacity  of  the  crystalline  lens,  or  "<     '^'  jfe 
capsule,  or  of  both ;  the  former  being  much  the  most  com: — awn 
variety.     It  may  be  hard,  soft,  or  aemiliquid,  and  its     -^^oji. 
dition,  in  this  respect,  has  an  important  bearing  upon        tbe 
choice  of  a  methoil  of  operation.     The  lens  is  compose:-  ^i  of 
a  solid  nucleus  and  a  soft  cortex ;  the  whole  lying  free  wL  t/iju 
the  capsule  which  is  itself  attached  to  the  vitreous  ImwM'or. 
In  consequence  of  the  absence  of  adhesions  between  the   lens 
and  the  capsule,  moderate  pressure  is  sufficient  to  forae  out 
the  former  after  the  latter  has  been  divided. 

In  operating  upon  a  cataract,  the  patient  should  be  re- 
cumbent ;  antestliesia,  though  desirable,  is  not  indispcasa'jJe, 
except  with  young  children  or  unruly  patients ;  the  otlior 
eye  should  be  covered  with  a  bandage,  unless  its  sight  ia 
entirely  lost;  and  an  eye  speculum  may  be  used  to  keeji  J 
the  lids  apart,  if  the  services  of  a  trained  assistant  cannCTi^l 
be  had.  The  objection  to  a  speculum  is  that  it  is  aomewhe" 
in  the  way  of  the  knife,  cannot  be  removed  promptly  enougl" 
and  is  apt  to  make  dangerous  pressure  upon  the  eye.  "" 
used,  the  screw  of  the  Instrument  should  be  loosened  a 
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S3  the  incision  haa  been  made.  A  few  drops  of  a  solution  ] 
of  atropine  Bhould  be  placed  under  the  lids  a  short  time  ( 
before  the  operation. 

The  methods  of  operation  may  be  classified  as:- 

Depression  or  couching ; 

UivisioD,  discission,  or  solution; 

Extraction ; 

Operation  for  secondary  cataract. 

Depremon  or  couehimj,  which  was  the  original  and,  for  ' 
many  years,  the  only  method  of  removing  cataract,  is  now 
nniveraally  abandoned,  on  account  of  the  danger  that  tlio 
displaced  lens  may  aet  up  inflammation  of  the  eye  by  con- 
tact with  the  other  parts,  especially  the  iris  and  ciliary  pro- 
ceasea,  and  thus  cause  total  losa  of  sight.  Soelbcrg  Wells  ' 
states  that  about  fifty  per  cent,  of  the 
eyes  thus  operated  upon  have  been  lost  ^'K'  ^^''^■ 

by  chronic  irido-choroiditis.  The  opera- 
tion will  be  described,  however,  for  the 
Bake  of  reference.  If  the  puncture  is 
made  in  the  sclerotic,  the  operation  is 
called  Bcleroticonyxig ;  if  in  the  cornea 
lceratonyxi%. 

Sclerotieonyxig. — A  curved  couching 
needle  (Fig.  159),  its  convexity,  turned 
upwards,  is  passed  through  the  sclerotic 
on  the  temporal  aide  about  four  milli- 
metres from  the  margin  of  the  cornea, 
and  three  millimetres  below  the  horizon- 
tal diameter  of  the  eye.  Its  convexity 
is  then  turned  forwai"d,  and  the  needle 
carried  behind  and  parallel  to  the  iria, 
across  to  the  upper  and  inner  margin 
of  the  pupil  {Fig.  160),  when  the  handle 
b  lightly  tilt«d  upwards,  and   the  lens  I'  ( 

slowly  depressed  by  the  concave  surface 
of  the  needle.     After  holding  it  in  place 
for  a  moment,  the  needle  is  slightly  rotated  to  disentangle  J 
its  point,  and  withdrawn.  1 

Some  authors  recommend  that  the  anterior  capsule  should  \ 
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be  formally  divided  horizontally  or  vertically  before  the  le«zr^-^ 

ia  depressed.  ' 

A'eratonyTin.—^The  needle  ia  passed  throu;:;h  the  Corn^^E^^ 

a  little  below  its  horizontal  diameter,  and  midway  bctwe-^«:^3 

Fig.  ICO. 


8  centre  and  margin,  and  carried  backwards  and  inwa»T« 
through  the  pupil  to  the  lens,  which  ia  then  depressed 
before. 

In  the  variety  of  depression  called  redination,  the  upj:^*r 
edge  of  the  lena  is  rotated  backward  about  its  tranavei~«e 
axis  at  the  same  time  that  it  ia  depressed,  so  that  its  aiiC>«- 
rior  becomes  its  superior  surface. 


Dimsioji,  Dhrission,  or  Solution.— "Xhe  object  of  thiM 
operation  ia  to  tear  open  the  anterior  capsule  with  a  fi*»6 
needle,  and  by  thus  bringing  the  aqueous  humor  into  con- 
tact with  the  lens  to  promote  the  gradual  softening  at^" 
abaorption  of  the  latter.     The  selection  of  the  term  discis- 
sion was  made  in  conaei[uence  of  an  erroneous  impressiWf 
that  the  more  completely  the  lena  was  broken  up  at  firt*ti 
the  more  rapidly  would  the  work  of  absorption  go  on,  ai«" 
the  surgcona,  therefore,  tried  to  cut  the  whole  lens  into  1 
fragments.     Experience  has  since  shown  that  in  most  cas^s  i 
the  absorption  must  be  gradual,  and  the  operation  froqueofclj  J 
repeated,  only  a  small  amount  of  the  substance  of  the  leiwB 
being  allowed  to  come  into  contact  with  the  ariueous  htim'^^r 
on  each  occasion.     If  the  lena  ia  all  broken  up  at  once,  t^B 
numerous  fragments  swell,  and  act  as  foreign  bodies  iu  t-T 
aijucoua  humor,  and  set  up  iniiaramatjon  iu  the  iri 
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cornea  to  the  immediate  arrest  of  the  process  of  absorption. 
This  operation  is  more  especially  indicated  in  the  cortical 
cataract  of  children,  and  of  young  persons  up  to  the  age  of 
twenty  or  twentj-five  years,  also  in  those  forma  of  lamellar 
cataract  in  which  the  opacity  is  too  extensive  to  allow  of 
much  benefit  being  derived  from  an  artificial  pupil.     After 


h 


the  age  of  thirty-five  or  forty,  ahsorption 
18  much  slower,  and  the  iria  much  move 
irritable. 

There  arc  two  methods  of  performing 
the  operation;  in  one  the  needle  is  passed 
through  the  cornea,  in  the  other  through 
the  sclerotic, 

^Division  through  the  Cornea. — The  pupil 
is  widely  dilated  with  atropine,  the  eyelida 
drawn  apart  by  an  assistant,  or  fixed  with 
the  eye  speculum,  and  a  fold  of  conjunctiva 
on  the  inner  side  of  the  eye  aeiaed  with 
the  fixation  forceps.  A  fine  spear-shaped 
needle  with  a  shoulder  (Fig.  Itil)  is  passed 
through  the  outer  lower  quadrant  of  the 
cornea,  almost  perpendicularly  to  its  sur- 
face at  a  point  well  within  the  dilated 
pupil,  so  that  the  iris  shall  not  be  touched 
by   the  needle.     One    or  more    incisions,  nocdia. 

according  to  the  efiect  desired,  are  then 
made  in  the  anterior  capsule  of  the  lens,  the  needle  w 
drawn,  and  a  compressive  bandage  applied.     The  opera 
23 
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may  be  repeated  as  soon  as  all  redness  and  irritability  of 
the  eye  have  disappeared. 

Division  through  the  Sclerotic  (Hays^). — The  patient 
having  been  prepared  as  before,  the  knife-needle  (Fig. 
162),  with  its  cutting  edge  upwards,  is  passed  through  the 
sclerotic  at  a  point  on  its  transverse  diameter  three  or  four 
millimetres  from  the  temporal  margin  of  the  cornea,  and 
perpendicularly  to  the  surface  of  the  eyeball.  Its  direction 
is  then  changed  and  its  point  carried  between  the  iris  and 
lens  to  the  opposite  margin  of  the  pupil.  If  it  encounters 
and  penetrates  the  lens  on  the  way,  it  will  probably  dislo- 
cate it,  in  which  case  extraction  should  be  at  once  performed ; 
if  the  needle  is  pushed  into  the  lens  without  dislocating  it, 
the  instrument  should  be  withdrawn  until  its  point  is  free, 
and  then  pushed  on  again  in  a  better  direction. 

This  being  accomplished,  the  edge  of  the  knife  is  turned 
back  against  the  centre  of  the  lens,  and  a  free  incision  made 
by  withdrawing  it  a  short  distance,  while  pressing  its  edge 
firmly  against  the  cataract. 

In  order  to  expedite  the  cure.  Wells  thinks  it  is  a  good 
plan  to  combine  division  with  extraction,  and  remove  the 
whole  cataract  by  a  linear  incision,  after  it  has  been  softened 
by  contact  with  the  aqueous  humor.  In  children  thia  may 
be  done  within  a  week  after  the  division.  The  same  pro- 
ceeding may  be  employed  in  cases  of  partial  cataract,  the 
transparent  portion  of  the  lens  being  made  opaque  and 
softened  by  the  introduction  of  the  needle. 

Extraction. — The  methods  of  extraction  may  be  classified 
as — 

The  flap ; 

Von  Graefe's ; 

The  linear ; 

The  scoop ; 

Extraction  by  suction ;  and 

Removal  of  the  lens  in  its  capsule. 
Flap  Extraction, — The  common  flap  operation  is  cer- 
tainly the  best  when  it  is  successful.     It  is  nearly  painless, 
does  not  afiect  the  appearance  of  the  eye,  and  leaves  a 

*  American  Journal  of  Medical  Sciences,  July,  1855,  p.  81. 
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natural  movable  pupil.  These  advantages,  however,  are 
offset  by  serioua  disadvantages ;  the  great  size  of  the  flap 
involves  tlie  risk  of  partial  or  diffuse  Buppuration  of  the 
cornea,  accompanied  possibly  by  suppurative  iritis  or  irido- 

Fig.  103.  Fig.  UA. 


choroiditis.  Prolapse  of  the  iris  is  a  not  vm- 
frequeot  complication,  and  the  after-treatment 
requires  much  more  care  and  attention.  Many 
snrgeona  are  unwilling  to  use  chloroform  in  the 
operation,  hecauae  the  wound  ia  so  lar<;o  that 
a  fit  of  vomiting  may  force  out  the  vitreous 
humor,  or  even  tlie  retina  and  choroid. 

The  instnimenta  required  are  a  Beer's  (Fig, 
146)  or  Sichel's  (Fig.  163)  knife,  fixation 
forceps,  Graefe's  cystotome  and  curette  (Fig. 
164),  and  a  small  blunt^pointed  knife  or  pair 
of  scissors  for  enlarging  the  wound,  if  neces- 
sary. 

The  section  may  be  made  in  the  upper  or 
lower  half  of  the  cornea ;  the  former  is  rather 
the  more  advantageous,  the  latter  the  easier  of 
execution. 

Operation. — (Right  eye,  upper  section). — 
Firnt  Stage. — Patient  recumbent,  the  operator 
seated  behind  him.  The  eyelids  are  separated 
by  an  assistant  standing  at  the  patient's  left  side, 
and  drawing  the  lids  gently  apart  with  the  fore- 
finger of  each  band,  without  making  any  pres- 
sure upon  the  eye.  The  surgeon  steadies  the 
eyeball  by  pinching  up  a  fold  of  conjunctiva, 
with  fixation  forceps,  either  juat  below  the 
cornea,  as  in  Fig,  165,  or  better,  perhaps,  just 
below  its  prolonged  horizontal  diameter  on  the 
inner  aide,  and  draws  the  eyeball  gently  down. 
He  then  enters  the  point  of  the  knife  at  the 
outer  Bide  of  the  cornea  half  a   millimetre 
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witliin  its  margin,  and  juBt  on  its  transverse  diaraeter,  and 
carries  it  steadily  across  the  anterior  chamber,  taking  care 


to  keep  the  side  of  the  blade  parallel  to  the  iris,  and  to  press 
slightly  downwards  with  ita  back  so  that  it  may  always  fill 
the  incision  completely  and  prevent  the  escape  of  the  aque- 
ous liumor.  The  counter  puncture  is  made,  by  the  steady 
advance  of  the  knife,  at  a  point  immediately  opposite  that 
of  entry,  the  fixation  forceps  removed,  and  the  kriife  pushed 
on  in  the  same  direction  until  the  section  is  all  but  finished ; 
when  only  a  small  bridge  of  cornea  remains  undivided  at 
its  upper  border,  the  edge  of  the  knife  is  inclined  slightly 
forwards,  and  the  section  completed  by  withdrawing  the 
knife.  Close  the  eyelids  for  a  moment  before  beginning 
the  second  stage. 

Second  Stage. — The  anterior  capsule  is  next  divided  by 
introducing  the  cystatome  through  the  incision  while  the 
patient  looks  downward,  and  drawing  its  point  gently 
across  that  membrane.  Care  must  be  taken  not  to  displace 
the  lens  by  pressing  the  point  too  forcibly  against  it.  Clos 
the  eyelids  again  for  a  moment. 

Third  Stiiye.- — The  patient  is  again  directed  to  look  doi 
ward,  and  steady  gentle  pressure  is  made  upon  the  ei 
with  the  forefinger  or  curette  placed  upon  the  lower  I 
(Fig.  IGC).     This  pressure  should  first  be  directed  back- 
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■""a-pds  BO  as  to  tip  the  upper  edge  of  the  lens  forward,  and  1 
'aen  upwards  and  backwards  ho  as  to  force  the  lens  through  T 
J^e  dilated  pupil  into  tha  anterior  chamber  and  out  through  I 
™e  inciaion.  It  should  be  gentle  and  very  steady  so  as  to  | 
"yoid  rupture  of  the  posterior  capsule  and  escape  of  the 
'^treouH  humor. 

-Any  portions  of  the  cortical  substance  of  the  lens  which  I 
?*^y  nave  been  left  behind  in  the  capsule,  or  stripped  off  I 
r**Ting  the  passage  of  the  lens  through  the  pupil  and  the  r 
"^^sision,  must  then  be  removed,  and  thfc  eye  closed,  | 

Snch  was  the  operation  employed  for  extraction  of  the   i 
**dinary,  hard,  senile  cataract.     The  objections  to  it,  i 
",^fore  mentioned,  were  the  great  size  of  the  flap,  the  poa-  ' 
**  ole  prolapse  of  the  iris  during  the  after  treatment,  and 
•*>-e  riak  of  iritis  excited  by  the  bruising  of  the  iris  during 
"*<*  passage  of  the  lens  through  the  pupil.     Von  Graefe 
J^as  the  first  to  suggest  that  this  last  risk  would  be  dimin. 
'shed  by  the  excision  of  a  portion  of  the  iris,  iridectomy, 
"■**d  On  putting  the  suggestion  into  practice  he  found  that  it 
**so  enabled  hira  to  remove  the  cataract  safely  through  a 
^ucU  smallor  incision.     According  to  Mr.   Carter,'  Von 
"i^aefe  worked  very  sodnlonsly  during  several  years  at  the 
*iUeavor  to  exclude,  one  by  one,  the  chief  sources  of  the 
tigers  by  which  extraction  was  beset,  and  he  arrived  at 
'  Holmes's  Siirgcrv,  its  Principk's  nnil  Pnicticp,  p.  731. 
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I'ip-  "ii-                            last  at  the  point  of  losing  only  four 

oyea  out  of  one  hundred  opera- 

tions.     A   few   improvementa    in 

1                                    detail  have  been  added  since  his 

1                                    death,  but  so  far  as  principles  and 

broad  outlines  are  concerned  he 

had  covered  the  ground.    In  view 

of  the  shortness  of  the  incision. 

1                                  which  occupies  not  more  than  one- 

1                                  {jiiarter  of  the  periphery  of  the 

9                                  cornea,  the  operation  is  generally 

\             Fi..  iGM        spoken  of  as  a  "modified  linear 
"'        '        extraction;"  hut  the  curv-cd  outline 

**\      "si^       of  the  incision,  and  tbe  fact  that 

>- 1«         the  Ions  is  removed   entire,  cer- 

'            tainly  brinff  it  within  the  class  of 

flap  extractions. 

I        I            Von  6  raefe'n  Method.     Modi- 

{       1       fed   Linear,  or   Modified   Flap 

Extraction. — The  inatnimenta  re- 

quired, besides  the  eye  speculum 

i    1 

and  fixation  forceps,  are  a  long. 

thin,  narrow  knife  (Fig.  167),  the 

blade   of  Avhich   is  thirty   milli- 

metres long  and  two  millimetres 
wide,    iridectomy    forceps    (Fig. 
tiiS),  scisBora,  a  eystotome  (Fig. 

K 

Ifi4),  and  a  small  hard  rubber  or 
h-rtoise  shell  curette. 

■M            The   patient  is   etherized  and 

■W        recumbent;  the  surgeon  stands  or 

■i          sits  behind  him,  holding  the  knife 

■f;;i          in  his  ri^iht  hand  for  the  right 

1 

■  '.'.'.'I 

eye,  in  the  left  band  for  the  left 

I 

§• 

eye.      The    eyeball   is    secured 

1 

1 ' 

with  the  fixation  forceiw,  and  the 

1 

1  " 

point  of  the  knife  ia  entered  in 

L 

1,.  /          the   sclerotic   with   ite   edge  up-    1 

^*                ■^-^          ward,   one    millimetre   from   the 

vnnGniefo'i'       iMvcinnir       upper  and  outer  margin  of  the 

'k'Vf"'            '""'*''"■         cornea,  and  two  millimetres  helow 

Fig.  1 
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a  tangent  to  its  circle  drawn  at  the  upper  end  of  its  vertical 
diameter  (Fig.  109,  A).     The  point  of  the  knife  ia  at  first   | 
directed  towards  the  centre  of  the 
eyeball,  but  as  soon  as  it  has  peoe- 
trat«d  to  the  anterior  chamber  it  is 
tamed  so  as  to  pass  parallel  to  and 
along  the  anterior  surface  of  the 
iris  downwards  and  inwards  about 
seven  millimetres  to  a  point  corre- 
sponding to  B  in  Fig.  Ifi9.     The 
handle  is  then  depressed,  turning 
on  the  back  of  the   blade  in  the    n,oa  „(  mmdug  von  Granre*! 
incision,  until   tbe  point  is  raised    iocnion. 
to  the  horizontal  line  of  the  punc- 
ture, when  the  handle  must  be  inclined  somewhat  backwards, 
and  tbe  point  pushed  sharply  through  the  sclerotic  and  con- 
junctiva at  C,  Fig.  169.     Great  care  must  be  taken  not  to  -I 
make  the  eounter-piincture  too  far  back  in  the  sclerotic,  a 
mistake  which  may  easily  happen  if  the  blade  is  carried  too 
far  downward  and  inward  before  it  ia  turned  up  to  make  the   I 
countrr-punc  t  ure . 

The  edge  is  then  directed  forward,  and  the  incision  corn-  i 
pleted  by  steady  advance  and  withdrawal  of  the   knife. 
The  incision  is  represented  by  the  upper,  un- 
dottcd  line  in  Fig.  170;  its  centre  should  lie  at     Fig-  ITO. 
the  junction  of  the  cornea  and  sclerotic.     The     ■■^'^^^^ 
little  bridge  of  conjunctiva  which  remains  at  the       j  ] 

centre  of  the  incision  is  then  divided  in   such       \.         J 
manner  ns  to  leave  a  conjunctival  flap  two  or  ^. 

three  millimetres  long  adherent  by  its  base  to  anate's  in- 
the  cornea.  If  the  cataract  ia  large  and  hard,  oimon. 
it  may  be  advisable  to  use  a  broader  knife,  and 
make  the  points  of  puncture  and  counter-puncture  one  milli-t 
metre  lower,  so  that  it  will  not  Tje  necessary  to  use  a  scoop 
or  make  much  pressure  on  tbe  eye  to  effect  tbe  removal  of 
the  lens, 

Many  surgeons  prefer  to  make  the  incision  wholly  in  the  i 
cornea  and  close  to  its  edge,  on  the  ground  that  the  wound  1 
will  heal  more  promptly  and  kindly,  and  be  accompanied  by  i 
less  risk  of  loss  of  the  i-itreous  or  of  prolapse  of  the  iris. 

The  object  of  the  irUf't'imif,  which  is  the  next  step  ii 
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the  operation,  is  the  neutralization  of  the  circular  fibres 
rather  than  the  removal  of  a  large  portion  of  the  iris, 
although  some  surgeons  counsel  the  latter  on  account  of  the 
greater  security  it  gives  against  subsequent  inflammation. 
The  iridectomy  forceps  are  introduced  closed,  and  opened 
slightly  when  the  point  reaches  the  margin  of  the  pupil. 
The  margin  rises  between  the  branches,  is  seized,  with- 
drawn gently,  and  cut  oif  with  scissors  close  to  the  forceps. 
If  this  is  properly  done  the  angles  formed  by  the  edges  of 
the  incision  and  the  margin  of  the  pupil  will  appear  in  the 
anterior  chamber  as  at  A  and  B  in  Fig.  171.     The  portion 

Fig.  171. 


Diagram  of  the  correct  and  faulty  sections  of  the  iris. 

of  iris  removed  should  extend  quite  to  its  ciliary  insertion 
so  that  there  may  be  none  to  engage  in  the  external  incision 
and  prevent  its  primary  union. 

The  capsule  is  next  freely  divided  by  two  successive 
lacerations  made  with  the  cystotome.  Each  should  begin 
at  the  lower  edge  of  the  pupil  and  extend  upwards,  one 
along  the  inner,  the  other  along  the  outer  side,  to  the  upper 
border  of  the  lens,  where  it  has  been  exposed  by  the  iridec- 
tomy. This  upper  border  should  also  be  torn  to  an  extent 
corresponding  to  the  external  incision.  This  manoeuvre 
must  be  executed  with  great  delicacy  and  lightness  of  touch 
in  order  that  the  lens  may  not  be  displaced  into  the  vitreous 
humor. 

The  escape  of  the  lens  is  aided  by  pressure  upon  the  cor- 
nea with  the  curette.  The  fixation  forceps  are  applied  at 
the  inner  or  outer  side,  and  the  curette  placed  upon  the 
lower  edge  of  the  cornea  and  pressed  slightly  backwards 
and  upwards  so  as  to  cause  the  upper  edge  of  the  lens  to 
present  in  the  section  ;  the  pressure  must  then  be  made 
directly  backwards,  in  order  that  the  lens  may  be  rgtated 
around  its  transverse  axis  and  tilted  well  forward  into  the 
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incision.     Tlie  curette  is  then  pushed  slowly  upwards  over  1 
the  surface  of  the  cornea  so  as  to  follow  step  by  step  the 
delivery  of  the  lens.    Any  fragments  scraped  off  during  the 
passage  may  be  removed  by  passing  the  curette  again  over 
the  surface  of  the  cornea. 

If  the  vitreous  humor  happens  to  he  liquid  it  may  escape 
aa  soon  as  the  first  incision  is  naade.  In  such  a  case  it  is 
best  to  excise  a  portion  of  the  iris  and  remove  the  lens  in 
its  capsule  by  passing  a  scoop  behind  it  into  the  vitreous 
humor  and  lifting  it  out. 

Linear  Extraetion. ^"iilr.  Dixon   suggests'  rectilinear 
extraction  as  a  more  suitable  name,  because  the  incision  in 
the  cornea  is  a  straight  one,  in  contradistinction  to  that  of  | 
a  flap  extraction  which  also  forms  a  line,  but  a  curved  one.  J 
This  operation  is  a  modification  of  one  invented  by  Gibson  1 
in  1811,  which  had  fallen  into  entire  disuse  before  its  rein-  I 
troduction  by  Von  Graefe  in  1855.     It  is  designed  for  the  1 
removal  of  soft  cataracts  through  a  small  corneal  incision,  I 
especially  the  cortical  cataract  of  individuals  between  ten  \ 
and  thirty  years  of  age.     It  is  also  often  employed  with 
advantage  as  siipplemetitarj  to  the  needle  operation.     It  ia 
performed  as  follows: — 

A  straight  vertical  incision,  from  four  to  six  millimetres 
long,  is  made  on  the  outer  side  of  the  cornea,  about  two 
millimetres  within  its  margin,  with  a  straight  lance-ahaped 
iridectomy  knife,  which  is  passed  into  the  anterior  chamber 
parallel  to  the  surface  of  the  iris.  The  capside  is  then  freely 
lacerated  with  the  cystotome,  and  the  escape  of  the  soft  lens 
facilitated  by  the  introduction  of  a  curette  into  tJie  wound, 
and  by  making  gentle  pressiire  on  the  inner  side  of  the  eye 
with  the  finger.  If  portions  of  the  cortex  remain  behind  the 
iris  they  can  he  brought  into  the  anterior  chamber  by  closing 
the  lids  and  making  gentle  pressure  in  circular  lines  upon 
them.  If  the  iris  protrudes,  it  must  be  gently  replaced,  or, 
if  much  bruised,  excised. 

Scoop  Extraetioti. — This  is   a  modification  of  linear  i 
traction,  devised  by  Waldau  to  obviate  the  dangers  and  dif- 
ficulties occasioned  by  the  presence  in  the  lens  of  a  hard  [ 
nucleus  of  greater  or  leas  size.     As  the  principal  dans 


•  Kolmcs'fl  Sj-st 


of  Surf; 


vol.  ii 


274 


OPERATIONS    UPON    THE    EYE. 


lies  in  the  bruising  of  the  iris,  Von  Graefe  met  it  by  iridec- 
tomy, which  afterwards  suggested  to  Waldau  the  idea  of 
introducing  a  scoop  and  removing  the  lens  without  making 
any  pressure  upon  the  eyeball. 

The  instruments  required  are  a  bent  lance-shaped  iridec- 
tomy knife  (Fig.  148),  iridectomy  forceps  and  scissors,  and 
a  thin,  flat,  slightly  concave  scoop.    Waldau's  scoop  resem- 


Fig.  172. 


Fig.  173. 


Fig.  174. 


Ciitchett's  scoop. 


Bowman's  scoops. 


bled  a  small  spoon.  Three  different  kinds  are  shown  in 
Figs.  172, 178, 174. 

The  eye  speculum  and  fixation  forceps  having  been 
applied,  an  incision,  eight  or  nine  millimetres  long,  is  made 
at  the  upper  border  of  the  cornea  where  it  joins  the  sclerotic. 
The  corresponding  portion  of  the  iris  is  removed,  and  the 
capsule  freely  torn  with  the  cystotome,  as  before  described. 

The  scoop,  with  its  convexity  backwards,  is  then  intro- 
duced, and  carried  carefully  down  behind  the  lens,  until  its 
extremity  has  passed  the  lower  margin  of  the  latter,  and 
engaged  it  in  its  hook-like  end.  It  is  then  withdrawn,  care 
being  taken  not  to  press  the  lens  against  the  iris  and  cornea. 
If  a  little  of  the  vitreous  humor  escapes  at  the  same  time, 
it  must  be  snipped  off  and  a  compress  applied.  It  is  better 
to  remove  any  fragments  of  the  leris  that  may  be  left  behind 
by  gently  rubbing  the  eyeball,  rather  than  reintroducing 
the  scoop. 

Removal  hy  Suctmi. — Laugier  suggested,  in  1847,  the 
removal  of  soft  cataracts  by  aspiration  through  a  hollow 
needle.  Blanchet  modified  the  method  by  substituting  a 
small  canula  for  the  needle,  and  introducing  it  through  an 
incision  in  the  cornea,  but  the  operation  was  not  favorably 
received  until  after  it  had  been  again  modified  by  T.  Pridgin 
Teale,  Jr.,  in  1863,  who  recommended  it  as  a  substitute 
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for  pressure  in  the  remoyal  of                   Fig.  1 75. 

the  harder  portious  of  the  cata-             ^^^^^ 

1       ract  bj  linear  cxtractioD,  and           ^^^^^^^ 

as  supplementary  to  discission.         i 

fc      m 

The  instruments  required  are        1 

1      m 

a  broad  needle  and  a  suction        1 

1       ^^ 

curette.    The  latter  (Fifr.  175)        1 

I 

is  described  by  Mr.  Teale'  as        E 

I 

consisting  of    tliree   parts,   a 

T 

curette,   handle,   and    suction 

tube.     "The  curette  is  of  the 

sixe  of  the  ordinary  curette, 

but  diflera  from   it  in   being 

^^^^ 

roofed  in  to  within  one  line  of 

flS| 

its  e.\-tremity,  thus  forming  a 

B-flV 

tube  flattened  on  its  upper  sur- 

m13i 

face,   and   tci-niinatiDjr,  as   it 

EbH 

»ere,  in  a  .m.U  cup."' 

\ir 

The  anterior  capsule  is  first 

ilT 

1     ruptured  with   a  fine   needle 

li 

passed    through    the    cornea, 

Ji 

and  then  an  opening  is  made 

H 

with  a   broad  needle   in   the 

^H 

cornea  through  which  the  cu- 

1 

rette  is  passed  to  the  centre  of 

the  pupil.     The  aoft  matter  is 

then  withdrawn  by  suction. 

M 

Soelherg   Wells'   says   this 

H 

operation  has  been  employed 

H 

at  the  Royal  London  Ophthal- 

H 

mic  Hospital  with  great  suc- 

B 

cess,  and  that  it  is  especially 

indicated  in  eases  of  soft  cor-          L 

u                           ^^1 

tical  cataract.    If  the  cataract          f 

1^ 

is  somewhat  hanler,  it  is  well          W                                    ^^H 

to  break  it  up  with  the  needle            |                                         ^^M 

a  few  days  before  attempting           1                             _^_:^^^l 

to  remove                                             1                        J^^^H 

•  Op1>tliHlm;<:  H<>.<[>it»l  HepartH,              M                              ^^^^^H 

»<J.  !v.,  jKirta,  i>.  lur.                                   1                                          ^^^H 
£SC     FhiU. :   U.  C.  Leu.                                                                             ^^M 

^^^     -'-irx— m 
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Removal  of  the  Lens  in  its  Capsule. — This  operation  is 
indicated  when  the  capsule  is  opaque,  and  whenever  the  eye 
is  exceptionally  irritable,  or  has  been  chronically  inflamed, 
so  that  the  accidental  retention  of  any  fragments  of  iiie  lens 
would  be  a  source  of  serious  danger.     When  successful, 
this  method  gives  very  fine  results,  but  its  risks  and  dangers 
are  so  great  that  it  is  seldom  employed.     Originally  intro- 
duced by  Richter  and  Beer,  it  was  revived  by  Speriuo, 
Pagcnstecher,  and  Wecker.     The   former  employed  the 
ordinary  flap  operation  without  laceration  of  the  capsuV©* 
Pagenstecher  made  a  large  flap  in  the  sclerotic  togetVx®^ 
with  iridectomy.     Weckcr's  method  was  nearly  identic^*^' 
the  incision  being  made  at  the  sclero-comeal  junction. 

PaijenstecJier^ a  Method, — The  patient  having  been  th<^^' 
oughly  anaesthetized,  a  large  flap  is  made,  usually  dov^^' 
wards,  with  a  Beer's  knife,  a  small  bridge  of  conjunctL  ^^*' 
being  left  temporarily  at  its  apex.  Iridectomy  is  then  p^^^l 
fonned  in  the  outer  lower  quadrant,  and  the  conjunctiva -^ 
bridge  divided  with  blunt-pointed  scissors.  Any  posteri 
synechiix)  that  may  exist  are  torn  through  with  a  fine  silv 
hook,  and  then  the  lens  removed  in  its  capsule  by  slig 
pressure  upon  the  eyeball.  If  the  hyaloid  membrane  shouB^ 
be  ruptured  and  the  vitreous  escape,  the  lens  must  be  r^^ 
moved  with  the  aid  of  a  small  scoop  passed  in  behind  it^ 
lower  edge. 

Secondan/  Cataract. — Secondary  cataracts  vary  much  ic^ 
thickness  and  opacity.     They  may  be  produced  by  portion^ 
of  the  lens  left  behind  and  becoming  entangled  in  the  cap-  ^ 
sale,  by  the  dejwsit  of  lymph  upon  the  latter,  or  by  the 
proliferation  of  the  intracapsular  cells.     No  operation  for 
secondary  cataract  should  be  performed  until,  at  least, 
throe  or  four  months  after  the  removal  of  the  primary  cata 
raot :  and  if  the  pupil  has  become  contracted,  or  if  very 
oxtonsivo  posterior  synechia)  have  formed,  a  preliminary 
iridectomy  should  be  made.     Formerly  the  plan  was  to 
remove  the  opaque  and  thickened  membrane  entirely  from 
the  eye,  but  it  has  proved  very  much  safer  and  equally 
efficacious  to  make  a  small  opening  in  the  membrane  with  a 
needle. 

Anaesthesia   is   hardly  necessary.     Tlie   eye   speculum 
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and  fixation  forceps  having  been  iipplicil.  Bowman's  fine 
needle  (Fig.  Ititj  is  passed  through  the  cornea  iieur  its 
11  margin,  and  an  efibrt  made  ta  tear  a  hole  with  it  in  tlie 
M  centre  of  the  membrane  or  at  the  part  which  Is  thinnest  and 
;  least  opaque. 

I       If  the  membrane  yields  before  the  needle,  or  if  it  is  too 

■  tough  to  be  torn,  Mr.  Bowman's  device  of  a  second  needle 

must  be  employed.     Tbia  is  to  be  passed  through  the  cornea 

I  on  the  side  opposite  to  that  occupied  by  the  first  needle, 

Sand  then  the  operator,  transfixing  and  steadying  the  mem- 
brane with  one  needle,  tears  it  with  the  other.  If  any 
portion  of  the  iris  should  happen  to  he  bruised  or  torn,  it 
must  be  excised  through  a  linear  incision. 

Dr.  Agnew  passes  a  needle  through  the  centre  of  the 
membrane,  thus  steadying  both  it  and  the  eye.  He  then 
makes  a  linear  incision  on  the  temporal  side  of  the  cornea 
iUiroogh  which  he  passes  a  small  sharp-pointed  hook,  the 
point  of  which  is  passed  ioto  the  same  opening  in  the  mem- 
brane as  the  needle.  He  next  tears  the  membrane,  rolls  it 
up  about  the  hook,  and  either  draws  it  out  altogether  or,  if 
this  cannot  be  done,  tears  it  widely  open. 


OPERATION  TO  CORRECT  STRABISMUS — STRABOTOMY. 

The  tendon  of  the  internal  rectus  is  attaehed  to  the 
Bclerotic  at  a  distance  of  five  millimetres  from  the  border 
■of  the  cornea,  that  of  the  external  rectus  at  a  distance  of 
!n  millimetres.  Each  tendon  is  seven  or  eight  milli- 
metres broad  and  ia  contained  in  a  firm  sheath  resembling 
a  glove  finger,  a  prolongation  or  depression  of  the  capsule 
'of  Tenon  at  the  point  where  it  ia  traversed  by  the  tendon 
about  midway  between  the  anterior  margin  of  the  orbit  and 
(he  posterior  pole  of  the  eyeball.  The  capsule  of  Tenon  is 
&  reflection  of  the  periosteum  of  the  orbit  from  the  anterior 
SDEFgiu  of  the  latter  to  the  transverse  meridian  of  the  eye- 
ifcall  and  thence  backward  to  and  along  the  optic  nerve,  thus 
constituting  a  diaphragm  which  divides  the  orbit  into  an 
auterior  and  a  posterior  loge,  the  former  of  which  contains 
the  eyeball  (received  into  a  cup-like  depression  of  the 
•diaphragm) ,  the  latter  the  muscles  and  optic  nerve.  "' 
2i 
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capsule  sends  a  prolongation,  not  only  anteriorly  along  the 
tendons,  but  also  posteriorly  along  the  muscles,  and  the 
union  between  the  muscle  and  sheath  is  so  firm  that  even 
after  division  of  the  tendon  the  muscle  can  move  the  eye- 
ball by  acting  through  the  attachments  of  the  capsule.  If 
the  body  of  the  muscle  itself  is  divided  in  the  posterior  loge, 
its  influence  upon  the  movements  of  the  eyeball  is  entirely 
lost.  This  is  the  chief  point  to  be  borne  in  mind  in  per- 
forming strabotomy,  the  tendon  must  be  divided,  not  the 
muscle,  and  the  amount  of  deviation  of  the  eye  to  be  over- 
come is  the  measure  of  the  extent  to  which  the  adjoining 
tissues  must  be  divided. 

The  Operation  for  Division  of  the  Internal  Rectus  will 
alone  be  described,  that  being  the  one  commonly  required. 
The  special  instruments  required  are :  fine-toothed  forceps 
(Fig.  176),  blunt  hook  (Fig.  177),  and  blunt-pointed  scis- 
sors, straight  or  curved  on  the  flat. 

Fig.  176. 


Fig.  177. 


A  small  but  deep  fold  of  conjunctiva  and  subconjunctival 
tissue  is  seized  with  the  toothed  forceps  just  above  the 
lower  extremity  of  the  line  of  insertion  of  the  tendon  of  the 
internal  rectus,  that  is,  two  millimetres  below  a  point  on  the 
equator  of  the  eyeball  five  millimetres-  beyond  the  inner 
margin  of  the  cornea,  and  divided  with  the  scissors  just 
below  the  forceps ;  additional  snips  are  made  with  the  scis- 
sors within  this  opening  until  the  tendon  or  the  sclerotic  is 
exposed.  The  surgeon  then  passes  the  point  of  the  stra- 
botomy hook,  which  should  be  somewhat  bulbous,  through 
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the  opening  to  the  lower  border  of  tlie  tendon,  and,  keeping  1 
the  point  and  aide  of  the  hook  constantljf  upon  the  sclerotic,.  I 
sweeps  it  at  first  backwiird,  and  then  upward  and  forward  I 
around  the  insertion.  When  this  manoeuvre  is  properly  I 
esecuted,  the  point  of  tiie  hook  can  be  seen  under  the  cou-  | 
junctiva  above  the  upper  border  of  the  tendon,  while  its  j 
course  is  hidden  by  the  latter  and  prevented  from  being  1 
drawn  forward  to  the  margin  of  the  cornea.  If  the  whole 
of  the  hook  can  bo  seen  under  the  conjunctiva,  it  is  not  I 
under  tlie  tendon,  and  the  sweep  must  be  repeated.  When  J 
the  tendon  has  been  secured,  the  conjunctiva  may  be  pressed 
back  over  its  point,  and  the  tendon  divided  with  scissors  close  | 
to  ita  insertion,  beginning  at  its  upper  border ;  or,  the  eon-  i 
junctiva  being  left  in  place,  the  scissors  may  be  passed  i 
along  the  hook  as  a  guide,  one  blade  below  the  tendon,  the  J 
other  between  it  and  the  conjunctiva,  and  the  tendon  dividf  ' 
with  repeated  snips. 

After  the  tendon  has  been  completely  cut  through,  the 
hook  should  be  swept  upwards  and  downwards  to  ascertain  j 
if  the  lateral  expansions  of  the  tendon  have  been  ilivided,  I 
for  the  persistence  of  even  a  few  of  them  might  be  sufficient 
to  prevent  the  success  of  the  operation. 

If  it  ia  feared  that  too  great  an  effect  has  been  produced, 
a  deep  suture  may  be  passed  through  the  tendon  and  the  j 
conjunctiva  on  the  side  towards  the  cornea  so  as  to  limit  the  I 
amount  of  retraction.  The  accommodative  movements  of  1 
the  eye  should  be  tested  immediately  after  the  operation, 
and  if  there  is  the  slightest  tendency  to  divergence  when  1 
the  object  is  six  or  eight  inches  distant  from  the  eye  a  suture  J 
should  be  inserted.  1 

In  the  subconjunctival  methmi  the  incision  in  the  con-  1 
junctiva  is  made  below  the  insertion  of  the  tendon  on  a  line  [ 
with  the  lower  border  of  the  cornea,  and  the  conjunctiva  is  I 
not  pi-essed  away  from  the  anterior  surface  of  the  tendon  ] 
after  the  hook  has  been  passed  under  the  latter. 

If  the  stpiint  exceeds  fire  or  six  millimetres,  as  estimate^   , 
by  the  method  shown  in  Fig,  178,  both  eyes  should  be  ope- 
rated upon,  the  insertion  of  the  internal  rectus  being  set 
back  in  each  case.     Thus,  if  the  degree  of  squint  repre- 
sented in  Fig.  1"9  were  corrected  by  sotting  back  t' 
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couH  only  work  at  a  great  ili  sail  vantage  as  compared  witli 
the  internal  rectus  of  the  other  side,  and  the  result  would 
be  the  appearance  of  divergent  squint  whenever  the  attempt 
was  made  to  look  at  au  object  near  the  eye,  because  the 


muscle  could  not  turn  the  eye  far  enough  inward.  The 
coadition  must  therefore  be  divided  between  the  two  eyes, 
the  internal  rectus  on  one  side  being  set  back  to  E,  on  the 
other  side  to  E'. 

Secondary  StraUsmux  following  Tenotomy  of  the  oppo- 
nent is  treated  by  advancing  the  insertion  of  the  opposmg 
tendon  (^Prorraphy').  Tbua,  supposing  divergent  squint 
to  have  followed  division  of  the  interna!  rectus,  an  incision 
half  an  inch  long  is  made  in  the  conjunctiva  in  the  line  of 
the  horizontal  diameter  of  the  cornea,  and  the  conjunctiva 
and  subconjunctival  tissue  dissected  up  as  far  back  as  to 
the  carunelo.  A  hook  ia  then  paaaed  around  the  insertion 
of  the  internal  rectus,  and  the  tendon  divided  as  before ; 
a  suture  is  passed  through  it,  and  it  is  drawn  towards,  and 
fastened  to,  the  strip  of  conjunctiva  adjoining  the  inner 
border  of  the  cornea.  The  tendon  of  the  external  rectus 
must  then  be  divided  according  to  the  rules  laid  down  for 
division  of  the  internal  rectus,  remembering  that  its  attach- 


ment  to  the  aclerotie 
eiipre  of  the  cornea. 
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distant  seven  milliinetrea  from  the   , 


ENUCLEATION'  OF  THE  EYEBALL. 

Ab  the  glohe  of  the  eye  lies  somewliat  nearer  the  inner 
than  the  out£r  side  of  the  orbit,  it  will  be  found  easier  to 
approach  it  from  the  latter  quarter.  Tillau.x'  divides  the 
conjunctiva  and  subconjunctival  fascia  with  curved  scissors 
along  tlie  attachment  of  the  ejitcmal  rectus,  divides  the 
tendon  of  that  muscle,  carries  the  acisaora  backward  through 
the  incision,  their  concavity  turned  towards  the  globe,  and 
cuts  the  optic  nerve  close  t«  the  eyeball.  He  then  seizes 
the  posterior  pole  of  the  globe  with  pronged  forceps,  draws 
it  out  through  the  conjunctival  incision,  and  divides  the  re-  > 
maimng  conjunctival  attachments  and  tendons  close  to  the  < 
sclerotic. 

Other  surgeons  prefer  to  seek  and  divide  each  tendon  in 
turn  before  cutting  the  optic  nerve. 

Extirpation  of  the  Entire  Contents  of  the  Orhit. — In 
order  to  gain  additional  room,  it  is  well  to  first  divide  the 
external  commissure  of  the  lids.  A  bistoury  is  then  entered 
at  the  inner  angle,  carried  well  back  towards  the  apex  of 
the  orbit,  and  swept  along  the  floor  to  the  outer  angle,  then 
reintroduced  at  the  inner  angle,  and  carried  along  the  roof 
of  the  orbit  to  the  outer  angle.  The  muscles  and  optic 
nerve,  which  still  remain  attached  to  the  eye  and  apex  of 
the  orbit,  are  finally  divided  with  curved  scissors  introduced 
from  the  outer  side. 

Hemorrhage  should  be  arrested  lij  filling  the  cavity  with 
lint. 


OPERATIOSS  UPON  THE  LACHRYMAL  APPARATUS. 


Extirpation  of  tie  Lachrymal  Gland  (Fig.  180).— The 
principal  portion  of  the  lachrymal  gland  lies  just  behind  the 


'  Anatomiu  To[)ogrn[)liii]in.',  p.  I 
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junction  of  tlie  upr»er  and  outer  margins  of  the  orliit,  envel- 
oped in  a  fibrous  capsule  formed  by  a  reflection  of  the  peri- 
osteum or  capsule  of  Tenon. 
Fig-  18(1.  5'he  "accessory"  portion,  to- 

iS  PB  gether  with  the  ducts,  occu- 

pies tlie  adjoining  eyelid,  and 
is  composed  of  isolated  granu- 
lations of  glandular  tissue, 
which,  if  left  behind  after  re- 
moval of  the  main  portion, 
may  continue  to  secrete  tears 
ami  discharge  them  into  the 
wound,  thuscausingabscessea 
and  flstulse. 

Tillaux'  has  pointed  out 
that  tlie  existence  of  the  fi- 
brous capsule  renders  it  pos- 
sible to  enucleate  the  gland 
without  opening  the  posterior 
loge  of  the  orbit,  a  defect  in 
the  older  methods  which  in- 
cluded divisionof  the  external 
commissure.  Make  an  inci- 
sion one  inch  in  length  along  the  upper  and  outer  portion 
of  the  bony  margin  of  the  orbit.  Carry  this  incision  through 
all  the  soft  parts,  including  the  periosteum,  down  to  the 
bone ;  separate  the  periosteum  from  the  bone  at  the  under 
side  of  the  incision,  and  depress  it.  The  gland  can  then  be 
distinctly  seen  through  the  thin  layer  of  periosteum,  which 
separates  it  from  the  roof  of  the  orbit,  and  can  be  removed 
with  great  ease  after  the  latter  has  been  torn  through. 

Lachrymal  Sac,  Duet,  and  CanalicuH.- — The  lower  cana- 
liculus passes  downward  from  the  punctum  for  two  milli- 
metres, then  turns  at  a  right  angle,  and  passes  horizontally 
inward  to  the  lachrymal  sae,  a  distance  of  about  five  milli- 
metres ;  t)ie  upper  canaliculus  passes  at  first  upward  for  two 
millimetres,  and  then  downward  and  inward  to  the  sac.  This 
sharp  turn  in  the  course  of  the  canaliculus,  which  is  an 

'   Atiatoinic  Topogroiiliique,  p.  237 


obstacle  to  catheterization,  can  be  temporarily  removed  by 
drawing  the  border  of  tbe  lid  outwarda.  The  lachrymal 
sac  lies  just  behind  the  tendo  oculi,  and  receives  the  cana- 
liculi  by  a  common  duct  two  or  three  millimetres  below  its 
upper  extremity,  their  relations  thus  resembling  those  of  the 
ileum  and  CEecum,  a  rcBemblance  which  is  increased  by  the 
presence  of  a  valve  at  the  opening  of  the  duct  into  the  sac. 
This  valve,  described  by  Huschka,  is  thought  to  prevent  the 
reflux  of  the  contents  of  the  sa«  into  the  canaliculi.  The 
direction  of  the  sac  is  downward  and  backward  at  an  angle 
of  45°;  it  occupies  the  lachrymal  groove,  which  is  bounded 
anteriorly  by  a  ridge  on  the  nasal  process  of  the  superior 
maxillary  bone  at  the  inner  angle  of  the  orbit,  and  is  crossed 
by  the  t#ndo  oculi  usually  at  tbe  junction  of  its  upper  and 
middle  thirds.  The  nasal  duct  is  the  direct  continuation  of 
the  sac,  and  passes  downward,  backward,  and  outward ;  the 
combined  length  of  the  duct  and  sac  is  about  one  inch. 

It  may  become  necessary  to  elit  ■up  the  canaliculus  in 
order  to  correct  a  malposition  of  the  punctuni,  or  to  facili- 
tate catheterization  of  the  sac  and  nasal  duct.  This  little 
operation  is  best  perfonned  as  follows  {right  eye,  lower  lid). 
The  surgeon  stands  behind  the  patient,  who  is  recumbent, 
and  introduces  a  fine  grooved  director  (Fig.  181)  vertically 
through  the  pimctum  for  a  distance  of  two  millimetres. 
Then  drawing  the  border  of  the  lid  outward  and  somewhat 
downward  with  the  forefinger  of  his  left  hand,  he  passes  the 
director  horizontally,  with  its  groove  upward,  along  the 
canaliculus  to  the  inner  side  of  the  sac.  Then,  shifting  the 
director  to  the  left  hand,  he  engages  a  sharp-pointed  knife 
in  the  groove,  and  slits  up  the  canaliculus  throughout  its 
entire  length. 

Bowman's  probe-pointed  canaliculus  knife  (Fig.  182)  may 
be  substituted  for  the  director  and  knife.  It  should  be  very' 
narrow,  and  its  probe  point  very  small. 

When  one  punetura  has  been  entirely  obliterated,  a  plan, 
suggested  by  Mr.  Streatfeild  may  be  employed.  He  dirideS' 
the  other  canaliculus,  passes  a  fine  director,  suitably  bent, 
through  the  wound  into  the  obliterated  canaliculus  and  cutB' 
down  upon  it. 

If  the   divided  lower  canaliculus  remains  everted,  M 
Critchett  advises  that  the  posterior  lip  of  the  incision  be  oi 


4 


OPEBATIdNS    UPON    THE    BY 


off  with  scissora,  "effecting 
the  treble  object  of  drawings 
the  canal  more  inwards,  oft 
fonning  a  reservoir 
which  the  tears  may  run 
and  of  preventing  reunion  o" 
the  parts." 


Puncfure  nf  the  .Sar  (Fi 
IH;^).— The  three  guides 
the  tendo  oculi,  the  anterio  -^^ 
margin  of  the  lachrj  uiii^^n 
groove,  and  the  direction  w^^^ 
the  sac.  While  an  aBsistan^^' 
draws  the  external  commi^^^ 
sure  outwards,  so  as  to  mak— ^ 
the  tendo  oculi  tense  aii^^«J 
plainly  visible,  the  9«rgeo~7^ 
places  his  left  forefing^  ^ 
upon  the  inner  and  lowesss  r 
margin  of  the  orbit,  so  as  ti--* 
have  the  bony  edge  betwe^  "n 
tlie  nail  and  the  pulp  of  tl^fc-^ 
finger,  and  holding  the  kni^^e 
in  the  direction  of  the  caiuto.^i 
that  is,  nearly  parallel  to 
median    plane,   and    at 
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angle  of  45°  with  tho  horizon,  he  passes  it  along  hia  finger 
nail  into  the  sac  just  below  the  tendon.  It  is  important  to 
mark  the  position  of  the  anterior  margin  of  the  canal,  so  aa 
to  avoid  the  not  infrequent  mistake  of  passing  the  knife  en- 
tirely outside  of  the  orbit  between  the  soft  parts  of  the  face 
and  the  bone. 

Stnnture  of  the  Naml  Dwt.  J)!viston.—T>r.  Stilling, 
of  Caasel,  proposes  to  treat  stricture  of  the  nasd  duct  by 
internal  division.     He  divides  the  canaliculus,  and  ascer- 


tains the  seat  of  the  stricture  with  a  probe,  passes  bis  knife 
(Fig.  184)  through  it,  and  divides  it  in  three  or  four 
directious. 


CIIArXEli    II. 

OPERATIONS  DPON  THE  EAR  AND  ITS  APPENDAGES. 
[  OCCLUSION  OF  EXTERNAL  AUDITORY  CANAL. 

Congenital  occlusion  of  the  external  meatus  is  usually 
associated  with  absence  or  defective  development  of  the 
Other  portions  of  the  auditory  apparatus.  Before  operating 
upon  such  an  occlusion,  therefore,  the  hearing  power  should 
be  tested,  and  the  permeability  or  impermeability  of  the 
bony  portion  of  the  canal  determined  by  puncture  with  a 
:  acedle. 

ilf  the  occlusion  consists  of  a  simple  membranous  dia- 
Shraj^  it  should  be  divided  crucially,  and  the  flaps  excised. 
*"or  deeper  and  more  extensive  obstnictiona  cauterization 
With  nitrate  of  silver  is  to  be  preferred. 
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INTRODUCTION  OF  SPECULUM  ^^ROOSA). 

The  upper  portion  of  the  auricle  is  grasped  between  the 
ring  and  middle  fingers  of  the  left  hand  and  drawn  gently 
upwards  and  backwards.  Into  the  canal  thus  straightened 
the  speculum  is  introduced  with  the  right  hand,  and  then 
held  in  place  with  the  thumb  and  forefinger  of  the  left,  the 
hand  being  steadied  by  resting  its  ulnar  border  against  the 
patient's  head.  Complete  control  of  the  speculum  is  thus 
obtained,  and  it  can  be  easily  moved  about  so  as  to  bring 
every  part  of  the  tympanum  and  canal  into  view.  Light 
should  be  thrown  into  it  from  a  concave  mirror  perforated 
in  the  centre  and  having  a  focal  distance  of  six  inches. 


PARACENTESIS  OF  THE  MEMBRANA  TYMPANI  (rOOSA).^ 

This  should  be  performed  while  the  head  of  the  patient 
is  well  supported  and  a  good  light  is  thrown  upon  the  mem- 
brane by  a  mirror  attached  to  a  forehead  band.  A  catar- 
act needle  is  the  instrument  usually  employed,  and  the 
opening  should  be  made  in  the  posterior  inferior  quadrant 
of  the  membrane. 

Hinton^  uses  a  very  small  double-bladed  knife,  and  seeks 
especially  to  open  the  upper  and  posterior  portion  of  the 
tympanum,  making  the  incision  behind  and  parallel  to  the 
malleus  from  the  upper  border  nearly  to  the  lower.  If  the 
knife  does  not  penetrate  too  deeply,  the  chorda  tympani 
which  passes  across  the  upper  portion  will  not  be  injured. 

Tillaux^  calls  attention  to  the  fact  that  all  the  important 
elements  of  the  membrane  occupy  its  upper  half,  and  that 
an  incision  or  rupture  near  the  handle  of  the  hammer  may 
give  rise  to  troublesome  and  even  dangerous  hemorrhage. 
The  lower  half  is  less  vascular  and  less  sensitive. 

If  it  is  desired  to  maintain  the  opening  for  several  days, 
a  crucial  incision  may  be  made,  or  a  triangular  flap  excised, 
but,  as  a  rule,  even  these  incisions  heal  very  quickly. 

*  Treatise  on  the  Diseases  of  the  Ear,  p.  246. 
2  Hohnes*s  System  of  Surgery,  vol.  iii.  p.  300. 
^  Anatoraie  Topographique,  p.  111. 
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When  the  periosteum  of  the  mastoid  process  has  become 
inflamed  by  propagation  of  an  indammatory  process  either 
from  the  periosteum  of  the  auditory  canal  with  vfhich  it  ia 
continuous,  or  from  the  cavity  of  the  tympanum  tlirough 
the  mastoid  cells,  an  early  and  free  incision  down  to  the 
bone  will  give  f^reat  relief  and  diminish  the  danger  of  in- 
tracranial complications.  The  incision  should  begin  a  little 
above  the  apex  of  the  mastoid  process,  and  be  carried  up- 
-wards  for  an  inch  or  an  inch  and  a  half  parallel  to  the  at- 
tachment of  the  ear  and  about  half  an  inch  from  it.  The 
j>08terior  auricular  artery  lies  in  the  groove  between  the  ear 
And  the  mastoid  process,  and  will  not  be  encountered  ;  its 
posterior  branch,  however,  the  course  of  which  is  uncertain, 
livill  probably  be  divided  and  may  give  rise  to  troublesome 
Hemorrhage.  The  artery  is  so  adherent  to  the  skin  that  it 
caiinot  be  readily  tied  or  twisted.  If  ordinary  pressure 
does  not  suffice,  self-retaining  forceps  should  be  applied  to 
the  bleeding  point,  and  left  in  place  for  twenty-four  hours. 
The  trephine  or  drill  should  be  applied  at  a  point  in  the 
line  of  the  incision  three-fourths  of  an  inch  above  the  apex 
w€  the  mastoid  process.  If  the  bone  is  much  softened  by 
svijipuration,  it  can  be  easily  perforated  with  a  stout  knife. 
If  it  becomes  necessary  to  penetrate  to  a  considerable  depth 
iti  the  bone,  the  direction  of  the  drill  must  be  forward,  in- 
wanl,  and  slightly  downward.  If  carried  directly  inward 
It  would  promptly  open  the  lateral  siuua. 


CATIIBTERIZATIOS  OF  THE  EUSTACHIAX  TUBE. 

The  Eustachian  ttihe  is  from  one  and  a  half  to  two  inches 
I'ong,  itn  coui'se  ia  from  the  pharynx  upward,  backwani,  and 
Putward.  Its  pharyngeal  orifice  ia  oval  and  well  marked 
PXcept  on  the  lower  boi-der,  and  is  situated  just  above  the 
Paso  of  the  soft  palate.  Behind  the  orifice,  between  it  and 
Ifie  posterior  wall  of  the  pharynx,  is  a  depression  (Rosen- 
pUlter'a  fossette)  in  which  the  beak  of  the  catheter,  if 
fried  too  far  back,  may  lodge  and  give  the  same  scnsa- 
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tion  to  the  surgeon's  hand  as  if  it  were  engaged  in  the  tube. 
Of  the  two  mistakes  most  frequently  made  in  performing 
catheterization,  one  is  to  pass  the  beak  of  the  instrument 
between  the  middle  and  inferior  turbinated  bones  instead  of 
along  the  floor  of  the  nasal  fossa,  and  the  other  is  to  mistake 
Rosenmuller's  fosse tte  for  the  orifice.  According  to  Roosa^ 
the  first  mistake  is  best  avoided  by  drawing  down  the 
patient's  upper  lip  with  the  left  hand,  and  entering  the 
catheter  while  it  is  held  in  an  almost  vertical  position,  its 
concavity  directed  towards  the  median  line.  After  the 
beak  has  fairly  entered  the  meatus  the  stem  of  the  catheter 
is  gradually  raised  to  the  horizontal  position  and  passed 
backward,  its  beak  resting  on  the  floor  of  the  meatus  close 
to  the  septum,  its  convexity  upwards. 

Tillaux^  gives  the  following  directions  for  finding  the 
orifice :  1st.  Carry  the  catheter  directly  backward,  its  con- 
cavity downward,  until  it  touches  the  posterior  wall  of  the 
pharynx.  2d.  Withdraw  it  until  the  beak  rests  again  upon 
the  hard  palate.  3d.  Carry  the  catheter  again  very  gently 
backward,  and  feel  with  its  beak  for  the  posterior  border  of 
the  palatine  aponeurosis,  the  firm  fibrous  continuation  of  the 
palatal  bone.  This  aponeurosis  feels  as  hard  as  bone,  and 
its  posterior  border  can  be  easily  recognized  by  the  softness 
of  the  adjoining  tissues.  4th.  Rotate  the  beak  of  the 
catheter  outwards  and  upwards,  and  it  will  enter  the  Eusta- 
chian tube. 


CHAPTER   III. 

OPERATIONS  UPON  THE  MOUTH  AND  PHARYNX. 

EXCISION  OF  THE  TONSILS  (AMYGDALOTOMY). 

The  tonsils  may  be  excised  with  a  knife  and  vulsellum,  or 
with  a  specially  contrived  instrument,  the  tonsilotome  or 
guillotine. 

'  Diseases  of  the  Ear,  p.  94. 

*  Anatomie  Topographique,  p.  140. 


8TAPHYL0RAPHY. 


Anrestheaia  is  not  required.     If  the  patient  is  younj_ 

nervous  it  is  well  to  put  a  large  piece  of  cork  between  the 

Jaws  on  each  side  to  prevent  the  mouth  from  being  closed. 

The  guillotine  (Fig.  185)  is  composed  of  two  rings  and 


1 
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fork  mounted  upon  stems  so  arranged  that  they  can  be 
worked  with  the  thumb  and  fingers  of  one  hand.  The  two 
rings  slide  flatwise  upon  each  other,  and  the  inner  edge  of 
one  is  sharp,  so  that  when  drawn  across  the  other  it  dividea  i 
anything  lying  within  it.  The  fork  is  thrust  forward 
across  itio  ring  and  drawn  away  vertically  from  it  by  the 
same  movement  which  draws  one  ring  across  the  other.  The 
rings  having  been  placed  over  the  tonsil,  the  boob  is  driven 
into  the  latter  by  a  quick  movement  of  the  thumb  and  finger 
and  draws  it  further  into  the  ring,  holding  it  tense  as  the 
other  blade  outs  across  its  base.     The  pain  is  very  alight. 

If  the  guillotine  cannot  he  used  the  tonsil  m\ist  be  seized 
with  pronged  forceps,  and  excised  between  them  and  the 
pillars  with  a  probe-pointed  knife,  the  posterior  portion  of 
the  blade  being  guarded  with  diachylon  plaster  so  as  to 
avoid  injury  to  the  tongue. 


STAPHYLORArHY. 

At  the  conclusion  of  bis  historical  account  of  this  opera- 
tion Vemeiiil'  states  that  it  has  been  invented  four  different 
times.  The  oariioat  record  of  the  operation  is  found  in  a 
French  book,  published  in  1766,^  in  which  it  is  said  that  a 
dentist,  named  Lemonnier,  closed  a  fissure  of  both  bard 
and  soft  palates  by  freshening  its  edges  with  a  knife  and 
bringing  them  together  with  sutures.     lie  also  closed  per- 

'  Chirurgie  E6[).iratrice,  1877.     Art.  Staphyloirliapliie. 
'  Tniile  dee  I'rim^ipafLs  obji'ta  ile  Mfidecine,  piir  Robert. 
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forations  of  the  hard  palate  by  exciting  suppuration  of  their 
borders. 

In  1799  Eustache,  a  physician  of  Beziers,  proposed  to 
reunite  by  sutures  the  edges  of  an  incision  which  he  had 
made  the  day  before  in  the  soft  palate  of  a  patient  for  the 
purpose  of  removing  a  pharyngeal  polyp.  The  patient  re- 
fused the  operation.  Four  years  later,  in  1783,  Eustache 
sent  to  the  Academic  Royale  de  Chirurgie  at  Paris  a  re- 
markable paper  upon  congenital  fissures  in  the  soft  palate, 
and  asked  the  Society's  approval  of  the  operation  by  which 
he  proposed  to  close  them.  The  approval  was  withheld, 
and  there  is  no  record  of  any  further  steps  having  been 
taken. 

In  December,  1816,  Von  Graefe  said,  before  the  Medico- 
Chirurgical  Society  of  Berlin,  that,  after  many  unsuccessful 
attempts  to  close  fissures  of  the  soft  palate,  he  had  at  last 
succeeded  by  drawing  the  edges  together  with  sutures  after 
freshening  them  by  applying  muriatic  acid  and  the  tincture 
of  cantharides.  This  remark  was  reported  in  the  proceed- 
ings of  the  society  in  ffiifelancTs  Journal^  January,  1817. 
Between  1816  and  1820  Von  Graefe  repeated  the  operation 
three  times,  each  time  without  success. 

In  1819,  lloux,  apparently  in  entire  ignorance  of  Von 
Graefe's  attempt,  closed  a  fissure  by  paring  the  edges  and 
applying  sutures.  The  case  at  once  became  very  widely 
known,  and  had  much  influence  in  popularizing  the  opera- 
tion. 

When  the  extent  of  the  lesion  which  staphyloraphy  is 
designed  to  repair  is  considered,  the  operation  seems  to  be 
very  simple.  It  is  only  necessary  to  freshen  the  edges  of 
the  gap  and  draw  them  together  with  sutures.  Practically, 
however,  the  operation  is  a  difficult  one  ;  the  parts  lie  at  a 
considerable  distance  from  the  surface,  the  manipulations 
are  constantly  interfered  with  by  involuntary  movements 
of  deglutition,  the  flow  of  blood  increases  the  obscurity, 
and  the  practical  difficulties  in  the  way  of  placing  the 
sutures  are  great.  Finally,  unless  some  of  the  muscles  of 
the  palate  are  divided,  the  tension  exerted  by  them  upon 
the  sutures  is  sufficient  to  prevent  union. 

A  great  variety  of  methods  have  been  suggested  to  over- 
come these  difficulties.     Mr.  T.  Smith  diminished  the  first 
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by  the  in\ention  ot  a  ^g  (Fi^  l^b),  liesi^foed  to  hold  the 
jawa  apart  dunn^  the  operation  Prof  Van  Bureii  pre- 
■^ented  the  passage  of  blood  into  the  trachea  during  the 
employment  of  an^athe^ia  hy  placing  the  patient  so  that 
i-fche  head  should  hang  down  o\er  the  eml  of  the  table,  and 
■dhe  blood  cncape  through  the  nose  The  same  device  has 
jlieen  recently  employed  by  Tr^'at 


Sir  Wilbani  Ferguaaon  rebeved  thL  ttnaion  by  dividing 
the  levator  pahti  on  each  side  He  did  this  by  paeaing  a 
knife,  bent  at  a  nght  angle  through  the  cleft  and  dividing 
the  muscle  from  behind  forwards  without  touching  the 
mucous  membrane  on  the  anterior  face  oi  the  palate.  The 
incision  should  be  perpendicular  to  the  centre  of  a  line 
joining  the  hainular  process  and  the  onBce  of  the  Eusta- 
chian tube.  The  former  can  be  readily  felt  just  behind  the 
last  upper  molar  tooth,  the  latter  can  usually  be  seen  through 
the  clefi  in  the  palate.  He  also  recommended  division  of 
the  palato-pliaryngeus  muscle. 

SdliUot'  divided  the  muscle  from  before  baekwanl.     He 


'  MSJttine  Opfim 


',  vol.  ii.  p.  C5. 
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drew  the  velum  downwards  and  inwards  with  pronged  for- 
ceps, and  made  an  incision  downwards  and  outwards  about 
one  centimetre  above  and  on  the  outer  side  of  the  base  of 
the  uvula,  and  just  behind  anil  on  the  inner  side  of  the  last 
upper  moiar,  crossing  the  levator  palati  at  right  angles 
(i'ig.  188).  A  length  of  one  centimetre  is  usually  Bwffi- 
cient,  but  it  must  be  increaaed  if  the  muscular  contractiona 


Fie.  189. 


persiat.  The  relaxation  of  the  parts  produced  by  these  in- 
eieions  is  shown  by  a  comparison  of  Figs.  187  and  189. 
Unless  the  incisions  are  exceptionally  large  their  aides  re- 
main in  contact;  in  any  case  they  promptly  reunite,  lie 
then  divided  the  anterior  and  posterior  pillars,  seizing  each 
in  turn  near  its  centre  with  pronged  forceps,  and  cutting  it 
with  aciasors. 

Mr,  George  Pollock'  has  modified  thia  slightly  by  making 
the  incision  on  the  anterior  surface  of  the  palate  smaller. 
One  of  the  halves  of  tlie  palate  is  drawn  towards  the  median 
line  by  means  of  a  ligature  passed  through  it  near  the  base 
of  the  uvula,  and  a  thin,  narrow  knife  ia  entered  close  to 
the  hamular  process,  a  little  in  front  of  it  and  on  its  inner 
aide,  and  its  point  carried  upward,  backward,  and  some- 
what inward,  until  it  can  be  seeu  through  the  cleft,  having 
divided  on  its  way  part,  if  not  all,  of  the  tendon  of  the 
tenaor  palati.     The  blade  now  liea  above  most  of  the  fibres 


fl  SjBtem  of  Surgcrv,  vol.  i 


.  p.  .I20. 
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W  the  levator  (Fig  1*^0),  and  by  raising  the  handle  and 
liutting  downward,  as  tbe  knife  is  withdrawn,  an  incision  of 
N>nsiderable  length,  including  the  greater  portion  of  the 
iB"va.tor,  is  made  on  the  posterior  surfece  of  the  palate,  while 


tiiat  on  the  anterior  surface  need  not  he  greater  than  the 
breadth  of  the  kiiife.  If  the  muscle  has  been  effectually 
divided  the  palate  will  he  pendulous  and  flaccid,  and  will 
not  contract  spasmodically  when  pulled  upon.  If  any  re- 
sistance should  persist  the  knife  miist  he  introduced  again 
through  the  wound  and  the  incision  enlarged  downwards. 

Roux  placed  his  sutures  hy  putting  a  needle  at  each  end 
of  the  thread,  and  passing  them  from  hehind  fonvards. 
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Tr^lat  used  a  needle  fixed  upon  a  long  handle,  the  point 
bearing  the  eye  and  curved  in  the  form  of  a  \J.  After 
having  been  threaded  the  point  of  the  needle  was  passed 
through  the  palate  from  behind  forwards,  the  thread  was 
drawn  through  with  a  hook  or  forceps,  and  the  needle,  still 
threaded,  withdrawn  and  passed  in  the  same  manner  on  the 
opposite  side.  The  objection  to  these  and  to  all  other 
methods  in  which  the  needle  is  passed  from  behind  forwards, 
is  that,  since  the  point  cannot  be  seen,  it  is  very  difficult  to 
make  the  punctures  on  one  side  correspond  properly  with 
those  on  the  other.  If  silk  sutures  are  used  each  end  may 
be  passed  from  before  backwards,  the  two  tied  together 
loosely,  and  the  knot  pulled  back  through  one  of  the  punc- 
tures, thus  bringing  the  loop  behind  the  palate. 

The  method  now  usually  employed  is  the  one  introduced 
by  B^rard.  A  curved  needle  fixed  on  a  long  handle  is 
threaded  with  a  ligature  three  feet  long,  and  its  point  passed 
through  the  palate  from  before  backwards;  the  thread  is 
caught  with  hook  or  forceps  on  the  posterior  side,  and  its 
end  drawn  out  through  the  mouth,  the  needle  is  then  with- 
drawn and  slipped  ofi"  the  thread.  It  is  next  threaded  with 
a  second  ligature  and  passed  in  the  same  manner  through 
the  opposite  half  of  the  palate,  the  loop  seized  as  before, 
drawn  through  a  short  distance,  and  held  while  the  needle 
is  withdrawn,  leaving  the  thread  double  in  the  puncture — the 
loop  behind  the  palate,  the  two  ends  in  front.  The  poste- 
rior end  of  the  first  ligature  is  then  passed  through  the  loop 
of  the  second  one  (Fig.  191, 6),  and,  by  the  withdrawal  of  the 
latter,  drawn  through  the  second  puncture  (Fig.  191,  a).  In- 
stead of  using  the  same  needle  to  pass  both  ligatures,  it  is 
more  convenient  to  have  two  curved  spirally  in  the  opposite 
directions,  one  for  each  side. 

If  silver  sutures  are  used,  thread  loops  should  be  passed 
from  before  backward  on  each  side,  one  end  of  the  wire  en- 
gaged in  each  and  drawn  through. 

After  a  suture  has  been  passed,  the  ends  should  be 
brought  0  it  through  the  mouth,  and  tied  together  for 
safety.  When  all  have  been  passed,  the  anterior  one  is 
drawn  upon  to  bring  the  edges  of  the  cleft  together,  and 
the  knot  tied.  The  knot  may  be  an  ordinary  square  one, 
an  assistant  holding  the  first  twist  with  dressing  forceps 
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i  until  the  aecoud  is  made,  or  it  may  be  a  noose,  as  shown  in 
'  Tig.  191,  c,  secured  by  a  second  knot.  If  silver  wire  is 
■used,  it  may  be  fastened  by  twisting  it,  or  by  clamping  a 
small  lead  button  upon  it.  Veniewil  first  passes  the  ends 
of  the  wire  throngh  the  eyes  of  a  shirt  button,  and  then  ties 
or  twists.  He  thinks  this  favors  more  accurate  adjustment 
of  the  edges,  and  facilitates  removal  of  the  wire, 


The  edges  of  the  cleft  are  pared  by  seizing  the  tip  of  the 
uvala  with  toothed  forceps,  making  it  tense,  entering  the 

Kint  of  a  narrow-bladed  knife  one  or  two  millimetres  back 
nn  the  edge,  and  cutting  down  to  the  tip;  then  turning 
the  kmfe  and  cutting  up  t«  the  anterior  angle  of  the  cleft. 
Care  should  be  taken  to  do  this  thoroughly.  When  the  cleft 
is  very  short  (bifid  uvula),  N^laton  employed  the  method 
already  described  under  his  name  for  single  uncomplicated 
harelip.  Tlie  flaps  were  left  adherent  to  each  other  at  the 
apex  (angle  of  the  cleft)  and  to  tlie  uvula  at  their  bases, 
turned  down,  and  the  raw  surfaces  drawn  together.  When 
the  cleft  was  too  long  for  this  ho  separated  the  flaps  at  the 
apex,  shortened  them  by  trimming  ofl"  the  free  ends,  turned, 
them  down,  and  united  as  before. 

There  is  no  settled  rule  of  practice  establishing  the  order 
in  wbiob  the  different  steps  of  the  operation  shall  he  exe- 


i 
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INTRODUCTION  OF  SPECULUM  ^^ROOSA). 

The  upper  portion  of  the  auricle  is  grasped  between  the 
ring  and  middle  fingers  of  the  left  hand  and  drawn  gently 
upwards  and  backwards.  Into  the  canal  thus  straightened 
the  speculum  is  introduced  with  the  right  hand,  and  then 
held  in  place  with  the  thumb  and  forefinger  of  the  left,  the 
hand  being  steadied  by  resting  its  ulnar  border  against  the 
patient's  head.  Complete  control  of  the  speculum  is  thus 
obtained,  and  it  can  be  easily  moved  about  so  as  to  bring 
every  part  of  the  tympanum  and  canal  into  view.  Light 
should  be  thrown  into  it  from  a  concave  mirror  perforated 
in  the  centre  and  having  a  focal  distance  of  six  inches. 


PARACENTESIS  OF  THE  MEMBRANA  TYMPANI  (rOOSA).^ 

This  should  be  performed  while  the  head  of  the  patient 
is  well  supported  and  a  good  light  is  thrown  upon  the  mem- 
brane by  a  mirror  attached  to  a  forehead  band.  A  catar- 
act needle  is  the  instrument  usually  employed,  and  the 
opening  should  be  made  in  the  posterior  inferior  quadrant 
of  the  membrane. 

Hinton^  uses  a  very  small  double-bladed  knife,  and  seeks 
especially  to  open  the  upper  and  posterior  portion  of  the 
tympanum,  making  the  incision  behind  and  parallel  to  the 
malleus  from  the  upper  border  nearly  to  the  lower.  If  the 
knife  does  not  penetrate  too  deeply,  the  chorda  tympani 
which  passes  across  the  upper  portion  will  not  be  injured. 

Tillaux^  calls  attention  to  the  fact  that  all  the  important 
elements  of  the  membrane  occupy  its  upper  half,  and  that 
an  incision  or  rupture  near  the  handle  of  the  hammer  may 
give  rise  to  troublesome  and  even  dangerous  hemorrhage. 
The  lower  half  is  less  vascular  and  less  sensitive. 

If  it  is  desired  to  maintain  the  opening  for  several  days, 
a  crucial  incision  may  be  made,  or  a  triangular  flap  excised, 
but,  as  a  rule,  even  these  incisions  heal  very  quickly. 

*  Treatise  on  the  Diseases  of  the  Ear,  p.  246. 

*  Holmes's  System  of  Surgery,  vol.  iii.  p.  300. 
^  Anatomie  Topographique,  p.  111. 


CATHBTEEIZATIOS  OF  EOSTAOUIAN  TUBE. 


When  the  periosteum  of  the  mastoid  process  has  become 
inflamed  by  propagation  of  an  inflammatory  process  either  ] 
from  the  periosteum  of  the  auditory  canal  with  which  it  i 
continuous,  or  from  the  cavity  of  the  tympanum  through  1 
the  mastoid  cells,  an  early  and  free  incision  down  to  the  I 
bone  will  give  great  relief  and  diminish  the  danger  of  in-   1 
tracranial  eomplications.    The  incision  should  begin  a  little   , 
above  the  apex  of  the  mastoid  process,  and  he  carried  up-  j 
wards  for  an  inch  or  an  inch  and  a  half  parallel  to  the  at-   | 
tachment  of  the  ear  and  about  half  an  inch  from  it.     The 
posterior  auricular  artery  lies  in  the  groove  between  the  ear  , 
and  the  mastoid  process,  and  will  not  be  encountered  ; 
posterior  branch,  however,  the  course  of  which  is  uncertain,    ! 
will  probably  he  divided  and  may  give  rise  to  troublesome  ' 
hemorrhage.     The  artery  is  so  adherent  to  the  skin  that  it  I 
cannot  be  readily  tied  or  twisted.     If  ordinary  pressure  ] 
does  not  suffice,  self-retaining  forceps  should  be  applied  to 
the  blectling  point,  and  left  in  place  for  twenty-four  hours,    j 

The  trepliine  or  drill  should  be  applied  at  a  point  in  the  I 
line  of  the  incision  three-fourths  of  an  inch  above  the  apex  1 
of  the  mastoid  process.     If  tha  bone  is  much  softened  by   j 
suppuration,  it  can  be  easily  perforated  with  a  atoiit  knife. 
If  it  becomes  necessary  to  penetrate  to  a  considerable  depth, 
in  the  bone,  the  direction  of  the  drill  must  be  forward,  in- 
ward, and  slightly  downward.     If  carried  directly  inward   . 
it  would  promptly  open  the  lateral  sinus. 


CATHETERIZATION  OF  THE  EUSTACHIAN  TUBE. 

The  Eustachian  tube  is  from  one  and  a  half  to  two  inches  ■ 
long,  its  course  is  from  the  pharynx  upward,  backward,  i 
outward.  Its  pharyngeal  orifice  ia  oval  and  well  marked 
except  on  the  lower  border,  and  is  situated  just  above  the 
base  of  the  soft  palate.  Behind  the  orifice,  between  it  and 
the  posterior  wall  of  the  pharynx,  is  a  depression  (Rosen- 
miiller'a  fosscttc)  in  which  the  beak  of  the  catheter, 
carried  too  far  back,  may  lodge  and  give  the  same  sensi 
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palatine  arteries  at  the   anterior  and   posterior  palatine 
foramina. 

If  the  cleft  involves  the  soft  palate  its  sides  will  be  found 
to  round  off  toward  the  hamular  processes,  and  the  velum 
to  be  tightly  adherent  to  the  posterior  portion.  The  flaps 
cannot  be  brought  together  until  the  attachments  of  the  two 
halves  of  the  velum  at  these  points  are  entirely  separated, 
a  step  which  is  best  accomplished  by  means  of  a  small, 
curved,  sharp  elevator  introduced  through  the  lateral  in- 
cisions. 

The  bleeding  during  this  stage  of  the  operation  is  very 
free,  but,  as  Ehrmann^  has  remarked,  usually  ceases  as  soon 
as  the  flaps  are  completely  liberated.  If  it  continues  pres- 
sure should  be  made  for  a  few  moments  with  the  finger,  or 
ice  applied.  Trelat  carries  his  incisions  further  back,  stop- 
ping from  one-fourth  to  one-half  an  inch  behind  the  pos- 
terior border  of  the  hard  palate,  and  entirely  disregarding 
the  posterior  palatine  artery. 

The  flaps  are  brought  together  in  the  median  line  and 
the  sutures  applied,  beginning  at  the  anterior  extremity  of 
the  cleft.  The  sutures  should  be  left  in  at  least  four  days 
and  then  removed,  not  all  at  once,  but  by  instalments. 

If  the  fissure  is  unilateral,  the  vomer  remaining  attached 
on  the  other  side.  Von  Langenbeck  recommends  that  the 
lateral  incision  along  the  gum  should  be  made  only  upon 
the  side  occupied  by  the  fissure.  The  flap  on  the  other 
side  should  be  dissected  up  from  the  median  line  outwards. 

If  the  fissure  extends  throuo;h  the  dental  arch  and  is  wide 
at  the  point,  Rouge^  recommends  that  one  of  the  flaps  should 
be  detached  in  front  also  and  swung  in  sideways  upon  tUe 
posterior  attachment  as  a  centre. 

Ferijusson^a  Osteoplastic  Metliod.^ — In  1874  Sir  William 
Fergusson  described  a  plan  which  he  had  successfully  em- 
ployed to  close  gaps  in  the  hard  palate  left  by  the  partial 
failure  of  a  previous  operation,  adding  that  it  was  equally 
applicable  to  those  cases,  frequent  in  his  own  experience, 

*  M6moires  de  I'Acad.  de  M6decinc,  vol.  xxxi. 
2  L'Uranoplastie  etles  Divisions  Coufjenit.  du  Palais,  1871,  p.  108. 
^  British   Medical   Journal,    April  4th,    1874,   and   Braithwaite*s 
lletrospect,  vol.  Ixix,  p.  217. 
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in  which  the  front  part  of  the  cleft  had  been  left  untouched. 
He  made  an  incision  down  to  the  bone  on  each  aide  of  the 
cleft,  midway  between  it  and  the  alveolar  process,  and  over- 
lapping it  a  little  at  each  end,  and  then  with  a  chisel  cut 
through  the  bone  at  the  bottom  of  the  incisions.  According 
to  Lannelongue,'  the  flow  of  blood  at  this  stage  of  the  ope- 
ration is  very  groat,  but  ia  easily  controlled  by  preaaure. 
The  flaps  are  then  brought  together  in  the  median  line  and 
fastened  witli  sutures.  Ferguaaon  waa  in  the  habit  of  pass- 
ing the  sutures  through  the  bone,  and  for  this  purpose 
drilled  holes  along  the  sides  of  the  cleft  before  he  made 
the  incisiona.  Shortly  before  hia  death,  he  gave  up  suturea 
entirely  and  kept  the  flapa  together  by  plugging  the  lateral 
incisions  with  liat.  Lannelongiie  conaidera  the  lint  dan- 
gerous, and  uses  suturea  passed  through  the  mucous  mem- 
brane only. 

Lannelonffue' e  Method  (namlfiaj}). — Lannelongue  has 
closed  several  clefts  involving  only  the  bard  palate  by 
means  of  a  rectangular  flap  brought  down  from  the  aide  of 
the  septum  of  the  nose.  The  flap  is  marked  out  by  a  hori- 
zontal and  two  vertical  incisions — the  former  parallel  to  the 
edge  of  the  cleft  and  at  a  suitable  distance  above  it,  the 
latter  extending  downwarda  from  each  end  of  the  horizontal 
one  to  the  angles  of  the  cleft.  The  flap,  composed  entirely 
of  the  mucous  membrane  of  the  septum,  is  dissected  from 
above  downwards  with  a  curved  blunt  elevator  and  left  ad- 
herent at  its  inferior  border,  Tlie  oppoaite  edge  of  the  cleft 
is  then  freshened  by  the  removal  of  a  superficial  strip  one- 
quarter  of  an  hich  broad,  and  the  upper  border  of  the  flap 
attached  to  it  with  sutures. 


STAPHYLOPLASTY'. 


Scboenborn  describes'  a  plastic  operation  performed  by 


him  successfully  upon  a  girl 


years  old,  aff'ccted 


with  congenital  fiaaui-e  of  both  hard  and  aoft  palates 

'  Bulletins  lie  la  SoclStfi  da  Chinirgio,  187r,p.^,-. 
■  Ucbw  eino  auue  methode  iKt  Rti[])lij  lorrlL(ii)liii'.     Langi'nUwk's 
Archiv,  187(1,  vol.  xix,  p.  527. 
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forations  of  the  hard  palate  by  exciting  suppuration  of  their 
borders. 

In  1799  Eustache,  a  physician  of  Beziers,  proposed  to 
reunite  by  sutures  the  edges  of  an  incision  which  he  had 
made  the  day  before  in  the  soft  palate  of  a  patient  for  the 
purpose  of  removing  a  pharyngeal  polyp.  The  patient  re- 
fused the  operation.  Four  years  later,  in  1783,  Eustache 
sent  to  the  Academic  Royale  de  Chirurgie  at  Paris  a  re- 
markable paper  upon  congenital  fissures  in  the  soft  palate, 
and  asked  the  Society's  approval  of  the  operation  by  which 
he  proposed  to  close  them.  The  approval  was  withheld, 
and  there  is  no  record  of  any  further  steps  having  been 
taken. 

In  December,  1816,  Von  Graefe  said,  before  the  Medico- 
Chirurgical  Society  of  Berlin,  that,  after  many  unsuccessful 
attempts  to  close  fissures  of  the  soft  palate,  he  had  at  last 
succeeded  by  drawing  the  edges  together  with  sutures  after 
freshening  them  by  applying  muriatic  acid  and  the  tincture 
of  cantharides.  This  remark  was  reported  in  the  proceed- 
ings of  the  society  in  HufelancTs  Journal^  January,  1817. 
Between  1816  and  1820  Von  Graefe  repeated  the  operation 
three  times,  each  time  without  success. 

In  1819,  Roux,  apparently  in  entire  ignorance  of  Von 
Graefe' s  attempt,  closed  a  fissure  by  paring  the  edges  and 
applying  sutures.  The  case  at  once  became  very  widely 
known,  and  had  much  influence  in  popularizing  the  opera- 
tion. 

When  the  extent  of  the  lesion  which  staphyloraphy  is 
designed  to  repair  is  considered,  the  operation  seems  to  be 
very  simple.  It  is  only  necessary  to  freshen  the  edges  of 
the  gap  and  draw  them  together  with  sutures.  Practically, 
however,  the  operation  is  a  difficult  one  ;  the  parts  lie  at  a 
considerable  distance  from  the  surface,  the  manipulations 
are  constantly  interfered  with  by  involuntary  movements 
of  deglutition,  the  flow  of  blood  increases  the  obscurity, 
and  the  practical  difficulties  in  the  way  of  placing  the 
sutures  are  great.  Finally,  unless  some  of  the  muscles  of 
the  palate  are  divided,  the  tension  exerted  by  them  upon 
the  sutures  is  sufficient  to  prevent  union. 

A  great  variety  of  methods  have  been  suggested  to  over- 
come these  difficulties.     Mr.  T.  Smith  diminished  the  first 
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rere  immensely  improved  from  tbe  first,  ami,  after  a  few 
Says,  there  waa  no  difficulty  in  swallowing  or  iu  breathing 
through  the  nose. 

'  This  operatJon  was  designed  to  meet  a  special  indication, 
of  which  mention  is  not  often  made.  It  ia  well  known  that 
Hie  nasal  ijuality  of  the  voice  often  peraiata  after  a  fisaure 
bas  been  completely  closed,  and  the  cause  has  been  supposed 
to  lie  in  the  fact  that  tlie  soft  palate  is  so  short  and  tense 
that  it  cannot  be  brought  into  contact  with  the  posterior 
iwall  of  the  pharynx.  Pasaavant  proposed  to  meet  the  diffi- 
culty by  establishing  permanent  adhesion  between  the  velum 
and  pharynx,  basing  the  proposition  upon  cases  of  aueh  ad- 
Iiesion  observed  by  himself  in  which  the  objectionable  nasal 
C[uality  was  absent  from  the  voice.  A  more  extensive  ex- 
^perience,  however,  has  shown  that  Pasaavant  waa  in  error, 
flpr  that  his  observations  were  incomplete.  If  the  adhesion 
IS  complete,  or  nearly  ao,  tlie  quality  of  the  voice  ia  aeri- 
^iisly  afl'ected,  and  other  functional  troubles  are  occasioned. 
'Tt  ia  probable  that  the  good  result  in  Schoenbom's  case  was 

lue  to  two  causes:  free  communication  left  between  the 
[upper  and  lower  parte  of  the  pharynx  on  each  side  of  the 
fflap,  and  ability  to  move  the  tvfo  halves  of  the  palate  at 
[will,  although  oaly  to  a  limited  extent.  The  method  seems 
uto  be  worth  further  trial. 


EXCISION'  OF  THE  TOKOUE. 

,  Excision,  partial  or  complete,  may  be  rendered  nceeaaary 
^fey  hypertrophy  of  the  tonguo,or  by  the  presence  of  a  tumor. 
l[B6JiUot'  mentions  a  case  of  hypertrophy  in  which  the 
"tongue  projected  three  finger-breadths  beyond  the  lips,  and 
bad  bent  down  the  anterior  portion  of  tbe  lower  jaw  to  such 
IM  extent  that,  when  the  upper  and  lower  molar  teeth  were 
iu  contact,  the  diatance  between  the  incisoi's  in  the  median 
liue  was  more  than  an  inch,  lie  removed  the  projecting 
I  part  of  the  tongue  by  a  V-shaped  incision,  the  apex  directed 
I  backwards  in  the  median  line,  and  brought  the  si<lcs  together 
Jwith  fluturos.     Recovery  waa  complete  and  prompt. 

'  M^iWiiic  Oiifiratoire,  vol.  ii.  p.  3a. 
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TrSlat  used  a  needle  fixed  upon  a  long  handle,  the  point 
bearing  the  eye  and  curved  in  the  form  of  a  U.  After 
having  been  threaded  the  point  of  the  needle  was  passed 
through  the  palate  from  behind  forwards,  the  thread  was 
drawn  through  with  a  hook  or  forceps,  and  the  needle,  still 
threaded,  withdrawn  and  parsed  in  the  same  manner  on  the 
opposite  side.  The  ohjection  to  these  and  to  all  other 
methods  in  which  the  needle  ia  passed  from  behind  forwards, 
is  that,  since  the  point  cannot  be  seen,  it  is  very  difficult  to 
make  the  punctures  on  one  side  correspond  properly  with 
those  on  the  other.  If  silk  sutures  arc  used  each  end  may 
he  passed  from  before  backwards,  the  two  tied  together 
loosely,  and  the  knot  pulled  back  through  one  of  the  punc- 
tures, thus  bringing  the  loop  behind  tlie  palate. 

The  method  now  usually  employed  is  the  one  introduced 
by  B^rard.  A  curved  needle  fixed  on  a  long  handle  ia 
threaded  with  a  ligature  three  feet  long,  and  ila  point  passed 
through  the  palate  from  before  baekwards ;  the  thread  is 
caught  with  hook  or  forcepa  on  the  posterior  side,  and  its 
end  drawn  out  through  the  mouth,  the  needle  is  then  with- 
drawn and  slipped  off  the  thread.  It  is  next  threaded  with 
a  second  ligature  and  passed  in  the  same  manner  through 
the  opposite  half  of  the  palate,  the  loop  seized  as  before, 
drawn  through  a  short  distance,  and  held  while  the  needle 
is  withdrawn,  leaving  the  thread  double  in  the  puncture — the 
loop  behind  the  palate,  the  two  ends  in  front.  The  poste- 
rior end  of  the  fijst  ligature  is  then  passed  through  the  loop 
of  the  second  one  (Fig.  191,  &),  and,  by  the  withdrawal  of  the 
latter,  drawn  through  the  second  puncture  (Fig.  191,  a).  In- 
stead of  using  the  same  needle  to  pass  both  ligatures,  it  is 
more  convenient  to  have  two  curved  spirally  in  the  oppoMte 
directions,  one  for  each  side. 

If  silver  sutures  are  used,  thread  loops  should  be  passed 
from  before  backward  on  each  side,  one  end  of  the  wire  en- 
gaged in  each  and  drawn  thi-ougli. 

After  a  suture  has  been  passed,  the  ends  should  bo 
brought  out  through  the  mouth,  and  tied  together  for 
safety.  When  all  have  been  passed,  the  anterior  one  is 
drawn  upon  to  bring  the  edges  of  the  cleft  together,  and 
the  knot  tied.  The  knot  amy  be  an  ordinary  square  one, 
an  assistant  holding  the  fir^t  twist  with  dressing  forceps 
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lethod  by  which  he  BucccssMly  removed  the  anterior  por- 
^on  of  the  tongue.  He  made  a  semicircular  incision 
through  the  skiu  along  the  lower  border  of  the  jaw,  begin- 
ning and  ending  at  the  angles,  and  added  a  second  one  to 
lit  in  the  median  line,  extending  to  the  hyoid  bone.  The 
jiegumentary  flaps  were  dissected  back,  and  the  muscles 
H  divided  at  thoir  attaehmente  to  the  inferior  niaxilla.     The 

IionguG  was  then  drawn  down  through  the  large  opening  thus 
made,  its  anterior  portion  readily  excised,  and  the  wound 
closed.  S^iillot,  commenting  upon  this  case,  expresses  the 
opinion  that  the  excision  could  have  been  accomplished  quite 
fts  readily  through  the  mouth,  and,  as  he  also  found  by  ex- 
periments upon  the  cadaver  that  the  tongue  cannot  be 
brought  far  enough  forward  through  such  an  opening  to 
&eilitate  excision  at  or  near  its  base,  he  suggested  and  em- 
ployed division  of  the  inferior  maxilla  in  the  median  line  as 
liminary  operation. 

iillot'g  Methnd.—One  of  the  median  incisor  teeth  on 
ttie  lower  Jaw  having  been  drawn,  an  incision  ts  made  in 
ihe  median  line  from  the  free  border  of  the  lower  lip  to  the 
liyoid  bone,  and  the  jaw  sawn  through  in  the  line  of  the 
incision,  or,  butter,  by  two  oblit^uo  lines  forming  a  <,  the 
Apex  directed  to  one  side.  The  attachments  of  the  genio- 
ayo-glosBUB  muscles  to  the  bone  are  next  divided,  the  two 
lalves  of  the  jaw  drawn  apart,  the  tongue  pulled  forward 
,nd  to  one  side,  and  its  attachments  to  the  hyoid  bone 
divided  on  the  other  side,  in  doing  which  the  lingual  artery 
divided  and  must  be  tied  at  once.  The  tissues  on  the 
Hher  side  are  then  divided  in  a  similar  manner,  and  the 
Other  lingual  artery  having  been  tied  the  remaining  attach- 
ments are  severed  and  the  tongue  removed. 

The  divided  maxilla  is  fastened  together  again  with  silver 
sutures  passed  through  holes  pierced  in  it  with  a  drill,  the 
sides  of  the  incision  in  the  lip  accurately  adjusted  to  each 
other,  and  the  lower  angle  of  the  wound  left  open  for 
drainage. 

Rmoval  hy  the.  £r.rageur  (Fig.  103).— The  chain  of 
Ihf  ^craseur,  a  stout  wire,  or  a  wlii]>-cord  is  passed  about 
tlio  tongue  or  its  attachments  at  the  selected  point  by  means 
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of  a  neeiJle  and  thread  or  a  trocar  and  canula,  and  sloi 
tightened  until  the   parts   included  in  the   loop   are 


llirault 
the  tongue 
til  rough  a 


through.  As  the  operation  is  compa- 
ratively bloodless,  anaesthesia  should 
be  used  and  the  mouth  held  open 
by  a  gag.  Hutchinson's  gag  (Fig. 
194^)  ia  very  convenient  and  takes 
up  but  little  room. 

Many  different  ways  have  been 
suggested  for  passing  the  wire  or 
chain.  For  removal  of  the  anterior 
portion  a  needle  carrying  a  ligature 
may  be  passed  transversely  under 
the  tongue  and  used  to  conduct  a 
chain  below  it  and  back  across  its 
dorsum.  After  the  tongue  has  been 
thus  divided  transversely  the  ehain 
is  passed  again  through  the  incision, 
including  in  its  loop  the  inferior  at^ 
tachments  of  the  anterior  portion. 
Or  the  first  ligature  may  be  double 
sjuf  and  two  ^eraseura  used  aimultane- 

carried  a  double  ligature  through  the  centre  of 
from  below  upwards  by  means  of  a  needle  passed 
small  incision  in  the  skin  in  the  median  line  of 


:6n  of  the  tongue. 
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the  aupra-hyoid  region.  The  ligature  was  then  cut  in  two, 
each  end  carried  around  a  lateral  half  of  the  tongue  and 
brought  out  tlirough  the  original  opening,  A  third  ligature 
waa  then  carried  horizontally  about  the  inferior  attachments 
of  the  portion  to  he  removed, 

Cloquet  removed  a  lateral  portion  of  the  tongue  by  pass- 
ing a  double  ligature  in  the  manner  just  described,  and 
placing  one  of  the  loops  in  an  antero-posterior  position  so 
that  it  divided  the  tongue  along  the  median  line. 

Sir  James  Paget  drew  the  tongue  forward,  divided  the 
mucous  membrane  and  the  soft  parts  of  the  floor  of  tiie 
mouth  close  to  the  bone,  including  the  attachment  of  the 
genio-hyo-glosai  to  the  symphysis,  and  then  passed  the  chain 
of  the  ^craseur  around  the  root  of  the  tongue  as  low  down 
S9  possible,  so  aa  to  encircle  it  and  aU.  the  remaining  infe- 
',  rior  attachments. 

The  galvano-cautery  is  used  either  lu  the  form  of  a  knife 
or  as  the  wire  of  an  ^craseur ;  no  additional  directions  are 
required  beyond  the  caution  that  the  temperature  should  be 
raised  to  red-heat  only.  At  a  higher  temperature  the  parts 
are  divided  more  rapidly,  and  bleeding  is  likely  to  occur. 

Langenbuek'  has  devised  a  method  of  so  placing  two 
temporary  ligatures  upon  the  tongue  that  bleeding  is  en- 
tirely prevented  during  tlie  removal  by  the  knife  of  any 
■  portion  of  the  anterior  half  or  even  two-thirds  of  the  mem- 
ber. He  enters  the  point  of  a  well-curved  needle  carrying 
a  stout  ligature  a  little  to  the  left  of  the  median  line  of  the 
tongue  behind  the  part  which  is  to  be  removed,  passes  it 
deeply  down  through  the  substance  of  the  tongue,  and 
brings  it  out  on  the  right  side  through  the  floor  of  the 
mouth  so  as  to  include  the  branches  of  tho  lingual  artery  in 
its  loop.  To  prevent  slipping,  the  needle  is  then  passed 
through  the  edge  of  the  tongue ;  another  is  passed  in  the 
same  manner  on  the  opposite  side,  and  each  tied  tightly. 
The  ends  may  then  be  used  to  draw  the  tongue  forward. 

It  has  also  been  suggested,  that,  when  it  is  necessary  to 
operate  very  far  back  upon  the  tongue,  its  base  can  be 
brought  forward  by  dislocating  the  lower  jaw  downwards 
and- ioi'wards  simultaneously  on  both  sides. 

i.  part  I.  1878,  p.  72. 
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The  tip  of  the  tongue  ia  raised  upon  the  handle  of  ^ 

director,  in  the  slit  of  which  the  frenum  is  engaged,  ri  i  ^  n j 
divided  with  curved  scissors  close  to  the  director.  ^  'n  ^  Jj 
the  aemi-transparent  edge  of  the  constricting  band  shoi^crald 
be  cut,  and  then  the  rest  toni  by  pressing  the  tongue  ■ —  up 
towards  the  roof  of  the  mouth.  If  the  ranine  vcaaels  shot^^uld 
chance  to  be  divided  the  bleeding  can  be  controlled  "  1y 
touching  the  points  with  nitrate  of  silver  or,  if  necessa^^B-j, 
with  the  actual  cautery.  J.  L.  Petit  reported  a,  case  of 
suffocation  caused  by  the  tongue  falling  back  upon  I^Khe 
glottis  after  division  of  the  frenum,  and  Gudrin  menti^K^ng 
another. 


EANL'LA. 

The  anterior  wall  of  the  cyst  should  be  caught  up  t 
toothed  forceps  and  excised.  A  director  should  be  paa 
at  intervals  between  the  sides  of  the  incision  to  prevent 
union,  and  the  filling  up  of  the  sac  may  be  hastened 
painting  its  interior  witli  nitric  acid  or  tincture  of  ioda 
In  some  cases  it  is  sufficient  to  pass  a  thread  or  wire  s^ 
through  the  cyst. 


SALIVARY  FISTULA. 

Salivary  fistula  communicating  directly  with  portion^  _« 
the  parotid  gland  can  usually  be  closed  by  cauteriztutw" 
and  compression,  but  when  tlie  fistula  communicates  ■*Wt!i 
Steno's  duct  the  cure  is  much  more  difficult.  If  the  dist"! 
portion  of  tbo  duct  is  still  permeable  a  leaden  wire  may'* 
passed  through  it  from  the  mouth  int-o  the  proximal  portion 
of  the  duct.  The  saliva  will  follow  the  wire,  and  if  "i^ 
fistula  does  not  close  spontaneously  its  edges  should  be 
pared  and  brought  together  with  sutures.  The  orifice  »' 
the  duct  is  readily  found  opposite  the  second  upper  moi*'" 
tootb. 


BALIVAKY   FIBTHLA. 

When  the  diatal  portion  of  tiic  duct  is  obliterated  eitlier 
one  of  two  methods  may  be  employed.  The  firat  is  that  of  | 
Deguise,  and  consists  in  the  formation  of  a  new  channel  in 
the  cheek  for  the  saliva  ;  the  second  is  that  of  Prof,  Van 
Buren,  and  consi'ste  in  the  bodily  transfer  of  the  fistulous 
orifice  from  the  outer  to  the  inner  Burface  of  the  cheek. 

Deguite'st  Jlf^i/torf.— Deguise  made  a  piuicture  through 
the  fistulous  opening  ohliijuely  backwanls  to  the  inner  sur- 
face of  the  cheek  and  passed  one  end  of  a  leaden  wire 
throngh  it;  he  next  made  through  the  same  opening  a 
second  puncture  directed  obliquely  forwards,  brought  the 
other  end  of  the  wire  through  it  and  tied  the  two  ends 
together.  The  loop  of  the  wire  being  thus  drawn  into  the 
fistula  the  saliva  followed  its  two  branches  into  the  mouth, 
and  the  fistula  healed  at  once.  Some  surgeons  use  a  silk 
ligature  and  tie  it  tightly  so  as  to  cut  through  the  tissues 
included  in  the  loop. 

Frof.  Yan  Burcn*  cured  a  salivary  fistula,  the  result  of 
a  gunshot  wound,  by  passing  two  fine  silver  wires  through 
the  skin  at  opposite  points  on  its  edge,  then  isolating  the 
duct  and  fistulous  opening  for  half  an  inch  by  dissection 
backwards  from  the  latter,  making  an  incision  through  the 
wound  to  the  inner  side  of  the  cheek,  drawing  the  fistulous 
opening  through  it,  and  fastening  it  there  by  means  of  the 
wires.  Tlie  gap  left  on  the  cheek  was  then  closed  with  fine 
silver  sutures. 

The  duct  was  so  short,  the  fistula  being  an  inch  behind 
the  anterior  margin  of  the  maascter,  that  it  could  not  be 
brought  quite  to  the  inner  surface  of  the  cheek.  The  wires, 
liowever,  which  were  left  in  place  until  the  fiftli  week,  kept 
open  a  track,  which  became  permanent,  for  the  passage  of 
the  saliva  from  the  end  of  the  duct  to  the  mouth. 

'  Ntw  York  Medipiil  Journal,  vol.  i.  p.  53,  anil  ContributJons  to 
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CHAPTER    IV. 

OPERATIONS  PERFORMED  UPON  THE  NECK. 
BKONCHOTOMY. 

Tins  is  a  general  term  eoTering  operations  uiirlertakeT^o  to 
open  the  larynx  or  cervical  portion  of  tlie  tra«hea.     TlzzMese 
operations  are :  Ijoryngotomy,  tracheotomy,  and  lary^^igo- 
tracheotomy.     Laryngotomy  is  further  eabdivided  into    ~mvh-   \ 
hyoid  laryngotomy   (called  eupra-laryngeal  broncJtot-^zDmy   | 
by  S^dillot,  and  indirect  laryngotomy  by  Planchon),    *%■    i 
roid  laryngotomy,  and   crico-thyroid   laryngotomy.        TThe 
names  indicate  the  poiote  at  which  the  opening  is  made     into 
tbo  air-paasages. 

Sui-liyoid  Laryngotomy, — This  operation,  originally"  per- 
formed upon  animals  by  Bicbat  for  tiie  purpose  of  stud^'ing 
the  movementa  of  the  vocal  cords,  was  afterwards  profXiaed 
by  Vidal  to  give  access  to  an  abscess  situated  in  the  gl«tto- 
epiglottidean  folds,  and  by  Malgaigne  to  allow  the  repcmoval 
of  a  foreign  body  lodged  in  the  uj)per  part  of  the  lar"  jn^. 
It  is  also  applicable  to  the  removal  of  polyps  situatoil  a.*  the 
same-  point  and  not  accessible  through  the  mouth.  I^«lliu 
thus  removed  ten  from  the  anterior  surface  of  the  arytenoid 
cartilages. 

A  transverse  incision  two  inches  long,  its  centre  in  Uie 
median  line,  is  made  through  the  skin  immediately  1>c1oit 
the  hyoid  bone,  and  the  platysma,  stemo-hyoid  mustJes, 
and  thyro-hyoid  membrane  divided.  The  mucous  mem- 
brane lying  between  the  epiglottis  and  the  base  of  tiifl 
tongue  then  presents  in  the  incision,  is  drawn  downwani 
with  forceps,  and  opened  with  the  knife  or  aeisaors.  ^Tie 
epiglottis  is  then  seized  with  a  hook  or  pronged  forceps  anlJ 
drawn  out  through  the  wound,  freely  exposing  the  larym 
to  view. 
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Velpeau  made  the  first  incision  in  the  median  line,  di- 
I'vided  the  tliyro-hyoid  membrane  tra^nsveraely,  and  then 
[jlunged  the  knife  backwards  and  downwards,  making  a 
ttertical  incision  in  the  base  of  the  epiglottis  throngh  which 
She  passed  the  blades  of  a  pair  of  forceps  and  withdrew  the 
(■foreign  body. 

Thyroid  LarymjoUmif . — Tn  this  operation  tlie  thyroiil 
cartilage  is  divided  vertically  in  the  median  line,  between 
tiie  anterior  attachments  of  ttio  vocal  conis.  It  is  suitable 
'  for  the  removal  of  foreign  bodies  or  polyps  from  the  inte- 
(mor  of  the  larynx. 

I  Steadying  the  larynx  with  the  thumb  and  forefinger  of  . 
fhis  left  hand,  the  surgeon  makes  an  incision  along  the  pro- 
jecting angle  of  the  thyi-oid  cartilage  in  the  median  line, 
from  its  upper  border  to  the  cricoid  cartilage.  Aa  soon  as 
the  crico-thyroid  membrane  is  exposed,  he  makes  a  small 
.opening  in  it  near  its  upper  border  and  passes  one  blade  of 
a  strong  blunt-pointed  pair  of  scisaors  through  it  to  the 
mpper  border  of  the  larynx,  keeping  exactly  in  the  median 
lino,  and  thus  divides  the  thyroid  cartilage  throughout  \U 
«ntire  length.  Or  a  grooved  director  may  be  passed  through 
the  opening  made  in  the  crico-thyroid  membrane,  and  the 
cartilage  divided  upon  it  with  a  curved  bistoury.  Or, 
Igain,  the  division  may  be  made  with  the  knife,  layer  by 
layer,  &oin  before  backwards. 

Crieo-thyroid  Jjarymjf'tnmy. — In  this  operation  the  open- 
ing is  made  in  the  crico-thyroid  membrane.  The  French 
flfritera,  S^lillot,  Dubrueil,  Chauvel,  speak  of  this  method 
U  having  been  entirely  abandoned  because  the  opening 
Cannot  be  made  sutGcieutly  large.  Holmes,  on  the  other 
'band,  considers  it  suitable  in  all  cases  in  which  only  the 
tocal  cords  or  the  tissues  above  them  are  involved,  and  says 
it  is  practised  in  spasm  of  the  glottis  from  any  cause,  in 
«ry8ipelatou8  affections  spreading  down  the  throat,  and  in 
eases  of  foreign  body  lodged  in  or  above  the  glottis.  If 
the  opening  proves  to  be  too  small  it  can  be  enlarged  down- 
krards  through  the  cricoid  cartilage  (laryngo-tracheotomy). 
The  operation  may  be  rcijuired  in  cases  of  urgency  when 
'Ho  tube  is  at  hand.     A  jiair  of  forceps  or  scissors,  a  hair- 


310        OPERATIONS  UPON  THE  NECK. 

pin,  or  pieces  of  bent  wire  will  suffice  to  keep  the  wound 
open,  and  the  incision  can  be  made  with  a  penknife. 

Operation. — Dorsal  decubitus,  shoulders  raised  upon  a 
cushion  or  narrow  pillow  so  that  the  head  may  fall  back 
and  keep  the  throat  tense.  The  surgeon,  standing  at  the 
patient's  right  side,  fixes  the  larynx  with  his  left  thumb  and 
middle  finger  placed  on  either  side,  and  the  index  upon  its 
upper  border,  and  makes  a  cutaneous  incision  in  the  median 
line  corresponding  to  the  crico-thyroid  membrane.  He 
draws  the  sterno-thyroid  muscles  apart,  lays  bare  the  mem- 
brane, and  divides  it  transversely  or  vertically ;  in  the  latter 
case  the  incision  should  begin  a  short  distance  below  the 
inferior  border  of  the  thyroid  cartilage,  so  as  to  avoid  a 
small  artery  which  crosses  at  that  point,  and  extend  to  the 
cricoid  cartilage.  (For  the  method  of  inserting  the  canula 
see  Tracheotomy.^ 

LaryngO'traclieotomy . — The  opening  occupies  part  of  the 
crico-thyroid  membrane,  the  cricoid  cartilage,  and  the  first 
two  or  three  rings  of  the  trachea.  The  upper  border  of 
the  isthmus  of  the  thyroid  usually  corresponds  to  the  second 
ring  of  the  trachea  ;  it  should  not  be  divided. 

Dorsal  decubitus,  with  shoulders  raised,  head  thrown 
back,  and  neck  slightly  stretched.  The  larynx  is  fixed  as 
for  crico-thyroid  laryngotomy,  and  an  incision  made  through 
the  skin  in  the  median  line  from  the  lower  border  of  the 
thyroid  cartilage  to  about  one  inch  below  the  cricoid.  The 
muscles  are  carefully  drawn  apart,  the  isthmus  of  the  thy- 
roid depressed  if  necessary,  the  point  of  the  bistoury  en- 
tered in  the  crico-thyroid  membrane  and  made  to  cut  down- 
ward through  the  cricoid  cartilage  and  one  or  two  rings  of 
the  trachea.  The  edges  of  the  incision  are  then  held  apart 
and  the  canula  introduced,  or  the  forceps  if  the  operation 
has  been  undertaken  with  a  view  to  the  removal  of  a  foreign 
body  or  a  polyp. 

iJe  Saint  Germain^ s  Metliod. — Dorsal  decubitus,  shoul- 
ders raised,  neck  extended.  The  surgeon  feels  for  the 
cricoid  and  thyroid  cartilages,  and  the  depression  between 
them.  Then,  standing  upon  the  patient's  right  side,  he 
places  his  left  thumb  and  middle  finger  on  either  side  of 
the  larynx,  and  by  pressing  them  in  between  it  and  the  ver- 
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tebral  column  paslies  the  larynx  forward,  malcea  tense  the 
skill  covering  it,  and  at  the  same  time  marks  the  aituation 
of  the  lower  border  of  the  thyroid  cartilage  with  the  nail  of 
his  left  forefinger. 

The  knife,  a  straight  aharp-pointed  bistoury,  is  held  like 
a  pen,  its  back  directed  upwards,  and  the  middle  finger  so 
placed  upon  ita  side  as  to  limit  to  half  an  inch  the  depth 
to  which  the  point  can  penetrate.  It  is  then  entered  with 
a  (|uick  sharp  stab  in  the  median  line  close  against  the  nail 
of  the  left  forefinger  and  made  to  cut  downwards  with  a 
sawing  motion  through  the  cricoid  cartilage  and  one  or  two 
tracheal  rings,  care  heing  taken  to  make  the  incision  in  the 
skin  fuUy  as  long  as  that  in  the  trachea,  'ilie  wound  is 
held  open  with  a  "  dilator,"  and  the  canula  introduced  be- 
tween ita  branches ;  the  pressure  of  the  latter  is  usually 
sufficient  to  arrest  hemorrhage,  but  ligatures  can  be  easily 
applied  if  necessary.  In  only  one  case  out  of  ninety-seven 
did  Saint  Germain  injure  the  posterior  wall  of  the  trachea, 
and  in  only  three  did  hemorrhage  occur,' 

Trnclieotomy. — The  trachea  may  be  opened  at  any  point 
between  the  cricoid  cartilage  and  the  upper  border  of  the 
sternum,  a  distance  averaging  in  the  adult  from  two  and 
one-half  to  three  inches,  in  the  child  under  ten  years  of  ago 
from  one  and  one-half  to  two  and  one-half  inches.  Its  course 
is  obliquely  backwards  as  well  as  downwards,  so  that  while 
its  upper  end  is  almost  subcutaneous  it  becomes  deeply  placed 
before  it  passes  behind  the  stemum.  It  is  crossed  at  its 
upper  end  by  the  isthmus  of  the  thyroid  glaud,  tho  breadth, 
thickness,  and  vascularity  of  which  vary  within  very  wide 
limits,  although  ite  upper  border  usually  corresponds  to  the 
second  ring  of  the  trachea.  A  communicating  branch  unit- 
ing the  two  inferior  thyroid  arteries  crosses  just  below  tho 
lower  border  of  the  isthmus.  The  lower  portion  is  covered 
anteriorly  by  the  thyroid  veins,  always  greatly  distended 
when  the  respiration  is  obstructed,  and  by  the  thymus  gland 
in  children  under  two  years  of  age,  and  occasionally  in  un- 
healthy older  ones. 

To  the  dangers  depending  upon  tho  normal  arrangement  of 

1  Bull,  do  la  Soci6t6  do  Cbirurgie,  1877,  pp.  271  and  327. 
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the  parts  are  added  those  of  not  infrequent  anomalies  in  *— ~~[ 
origin  and  course  of  the  arteries  and  veins.  Thus,  the  L_e 
brachio-cephalic  vein  may  cross  the  trachea  well  above  <^K[| 
sternum,  the  left  carotid  may  arise  from  the  innominate,  s^^^ 
sometimes  an  inferior  thyroid  artery  is  given  off  from  ~^Ji, 
transverse  portion  of  the  arch  of  the  aorta,  and  asce-^]jj 
along  the  ant-erior  surface  of  the  trachea  in  the  median  li_  -i)p_ 
Finally,  an  aneurism  of  the  innominate,  or  of  the  arc!-*.  „(■ 
the  aorta,  may  rise  in  front  of  this  portion  of  the  trache  ^_ 

Operation. -^-Thei  patient  is  placed  upon  his  back,  witJ 
shoulders  raised  and  head  thrown  back.     A  tnistwoi-tij 
assistant,  standing  behind  the  head,  holds  it  firmly  in  s 
straight  line  with  the  body ;  others  control  the  patienij 
limbs  if  he  has  not  been  anaesthetized.    The  surgeon,  stand-     i 
ing  at  the  patient's  right  side,  recognizes  with  his  finger  ti\e 
hyoid  bone  and  thyroid  and  cricoid  cartilages,  and,  marking 
with  his  left  forefinger  the  lower  border  of  the  cricoid  carti- 
lage, makes  an  incision  downward  from  it  in  the  median  line 
from  one  and  one-half  to  two  inches  in  length,  according  to 
the  size  of  the  patient.     He  carries  the  incision  through  rii« 
skin  and  fascia,  separates  the  atemo-hyoid  and  stemo-thjroid 
muscles  with  the  handle  of  his  knife,  and  lays  hare  tbe 
isthmus  of  the  thyroid.    If  any  large  veins  are  encountered, 
they  must  be  carefully  drawn  aside  or  divided  between  two 
ligatures,  hut  bleeding  from  smaller  ones  may  be  safely  dis- 
regarded, for,  as  Trousseau  pointed  out,  it  will  cease  agaocm 
as  the  trachea  is  opened,  and  the  venous  congestion  reUeved 
by  the  admission  of  air  to  tbe  lungs. 

It  is  well  to  have  one  or  two  assistants  hold  the  sides  of 
tbe  incision  apart  during  the  dissection,  if  they  can  he  de- 
pended upon  to  do  so  without  disturbing  tbe  relataonsofthe 
parts  by  drawing  too  forcibly  towards  one  side  or  the  otlior. 

The  isthmus  of  the  thyroid  is  next  drawn  upward  *ith  * 
blunt  hook,  and  three  or  four  rings  of  tbe  trachea  expofltji 
below  it,  and  dirided  from  below  upwards.  If  for  ittj 
reason  it  is  desirable  to  make  the  incision  higher  up,  or  ii 
the  isthmus  is  unusually  broad,  it  may  be  divided  betwee*' 
two  ligatures,  in  which  case  the  incision  of  the  trachea  ahoul" 
be  made  from  tbe  lower  border  of  the  cricoid  cartilage  dowt*-" 
wards. 


Th. 


I  the  trachea  should  always  be  free  e 
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to  admit  the  canula  readily,  and  should  be  made  hy  a  quick  | 
tlirust  with  a  Bharp-pointed  knife,  wiiich  must  be  prevented 
from  penetrating  too  deeply  at  first,  by  holding  it  cloae  to 
its  point.     After  the  puncture  has  been  thus  made,  it  is 
enlarged  by  gentle  sawing  movements  of  the  knife,  or  with  1 
scissors. 

The  knife  is  retained  in  the  trachea,  as  a  guide,  until  the  | 
dilator  or  bivalve  canula  (Figs.  195  and  196}  baa  been  in-  | 


troduced.  The  beat  dilator  ia  the  three-bladed  one  ;  it  is 
introduced  closed,  its  blades  then  expanded,  and  the  perma- 
nent canula  passed  in  between  them.  The  cauula  ahould  be 
curved,  double  to  facilitate  cleaning,  and  with  an  opening  on 
ite  convexity,  through  which  the  expired  air  can  pass  to  the 
larynx. 

Some  Burgeons  steady  the  trachea  hy  drawing  it  toward 
the  chin  with  a  tenacidum  introtluced  at  the  lower  edge  of 
the  cricoid  cartilage.  Gurdon  Buck  used  for  this  purpose 
a  rather  narrow  lance-shaped  knife,  bent  at  a  right  angle  on 
the  flat,  and  also  grooved  on  the  back  for  use  as  a  director, 

Galvatw-  or  Thermo-cauti'ry.^'i^he  danger  of  hemor- 
rhage, especially  in  the  adult,  has  led  many  aurgeons  to  use 
the  galvano-  or  thermo-cautery.  Its  hemostatic  advantages, 
however,  are  offset  by  a  large  eschar  which  it  causes,  and 
27 
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the  possible  necrosis  of  the  tracheal  cartilages.'  The  caute  »-. 
should  be  used  only  to  divide  the  soft  parts,  the  traclx^^ 
Bhould  be  opened  with  the  knife.  Saint  Germain  has  a.ls(, 
sought  to  prevent  hemorrhage  by  making  the  incision  w-Jy, 
a  red-hot  bistoury.  ^^^ 


(ESOPHAGOTOMT.  ^^M 

Tlie  oesophagus  begins  in  front  of  the  sisth  cen-ical  ver- 
tebra in  the  niedianline,or  just  behind  the  cricoid  cardlage; 
at  first  it  inclines  slightly  towards  the  left,  then  returnfl  w 
the  median  line  as  it  passes  behind  the  sternum,  inclines  to 
the  right  at  the  arch  of  the  aorta,  and  again  to  the  loft  as 
it  approaches  the  diaphragm.  The  left  recurrent  laryDgeal 
nerve  lies  between  its  cervical  portion  and  the  trachea,  the 
right  recurrent  nerve  lies  upon  its  outer  side.  It  is  covered 
anteriorly  by  the  trachea  and  left  lobe  of  the  thyroid  gland, 
and  crossed  by  the  left  inferior  thyroid  artery  and  vein. 
The  guide  to  it  is  the  trachea.  The  operation  of  external 
oeaophagotomy  may  be  required  for  the  relief  of  stricture,  or 
the  removal  of  a  foreign  body.  In  the  former  case,  it  nay 
be  performed  above  or  at  the  level  of  the  stricture  for  the 
purpose  of  dividing  or  dilating  it,  or  below  the  strictnre 
so  as  to  allow  the  introduction  of  food  into  the  stomach- 


The  left  side  of  the  tesophagus  is  more  accessible  iu  bl* 
neck  than  the  right,  and  the  incision  may  be  made  in  bt* 
median  line  or  parallel  to  the  inner  border  of  the  atert*^ 
cleido-maatoid  muscle.     As  the  walls  of  the  cesopbagus  ^^ 


'  See  the  dJHci 


■,  Miij-  !ith  to  JxM  ■ 


;SOPHAO0TOMY. 


315 


flaccid,  a  guide  should  be  used  if  it  is  possible  to  introduce  . 
one.  The  best  one  is  the  instrument  known  as  Vacca.-Ber- 
linghieri'a  sound  (Fig.  197).  It  ia  a  hollow  mstallic  in- 
strument, curved  at  one  end  like  a  urethral  sound,  but  to 
a  less  degree,  with  a  long  opening  in  the  concavity  or  on 
the  left  side,  extending  not  quite  to  the  end.  Within  thia 
sound  is  an  elastic  staff,  the  side  of  which  can  be  made  to 
project  through  the  opening  and  distend  the  oesophagus,  its 
point  being  engaged  in  the  cul-de-sac  at  the  extremity  of  1 
the  sound.  In  some  cases  the  foreign  body  can  be  used  as 
a  guide. 

Lateral  Indgion. — Dorsal  decubitus,  head  extended,  face 
turned  slightly  to  the  right.  The  surgeon,  standing  at  the 
patient's  left,  makes  an  incision  through  the  skin,  subcutane- 
ous cellular  tissue,  and  the  platysma  a  little  on  the  inner  side 
of  the  inner  border  of  the  stemo-cleido-mastoid  from  a  point 
one  inch  above  the  sternum  to  the  level  of  the  upper  border  of 
the  thyroid  cartilage.  If  the  external  or  ant^iior  jugular  is 
encountered,  it  must  be  drawn  aside  or  divided  between  two 
ligatures.  The  fascia  is  then  divided,  the  omo-hjoid  muscle 
drawn  aside,  and  the  carotid  and  internal  jugular  separated 
from  the  tracheal  mnseles  by  means  of  a  director,  and  drawn 
outward.  Vaeca's  sound  is  then  introduced  through  the 
mouth,  its  elastic  staff  projected  through  the  lateral  opening 
80  as  to  distend  the  cesophagus,  and  recognized  by  the  finger 
at  the  bottom  of  the  wound.  The  surgeon,  having  satisfied 
himself  that  the  recurrent  laryngeal  nerve  and  inferior 
thyroid  artery  are  out  of  the  way,  punctures  the  oesophagus, 
and  enlarges  the  opening  with  scissors  or  a  blunt-pointed 
bistoury. 

Median  Incision. — The  incision  is  the  same  as  in  trache- 
otomy. After  the  trachea  has  been  exposed  in  the  median 
line,  the  surgeon  separates  it  on  the  left  side  with  a  director 
from  the  stemo-thyroid  and  sterno-hyoid  muscles,  and  opens 
the  oesophagus  on  the  outer  side  of  the  recurrent  laryngeal 
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CHAPTER  V. 

OPERATIONS  UPON  THE  THORAX. 
AMPUTATION  OF  THE  BREAST. 

The  patient  is  placed  upon  her  back,  inclined  somewhat 
towards  the  opposite  side,  and  the  arm  abducted  so  as  to 
make  the  skin  and  pectoral  muscle  tense.  Two  curved  in- 
cisions are  made,  one  on  each  side  of  the  nipple,  inclosing 
an  elliptical  strip  of  skin  of  greater  or  less  breadth  accord- 
ing to  circumstances,  the  long  axis  of  which  is  directed 
towards  the  axilla ;  that  is,  upwards  and  backwards.  The 
upper  and  lower  skin  flaps  are  then  dissected  off  the  anterior 
surface  of  the  gland,  its  upper  border  turned,  exposing  the 
pectoral  muscle,  if  necessary,  and  the  loose  cellular  tissue 
between  it  and  the  muscle  rapidly  divided  with  a  few  strokes 
of  the  knife,  beginning  at  the  upper  border  or  the  inner 
angle,  while  the  gland  is  drawn  away  from  the  chest  wall, 
and  the  removal  completed  along  the  lower  incision,  or  at 
the  axillary  angle  of  the  wound. 

Bleeding  during  the  operation  must  be  controlled  by 
digital  pressure  upon  the  bleeding  points,  and  the  vessels 
secured  afterwards  with  ligatures  or  by  torsion. 

If  the  axillary  glands  are  involved,  the  incision  may  be 
extended  upward  into  the  axilla,  and  the  glands  torn  out 
with  the  fingers,  or  a  ligature  thrown  around  the  pedicle  of 
each  before  its  division.  The  glands  are  usually  in  very 
intimate  relations  with  the  sheath  of  the  vessels,  and  unless 
their  removal  is  conducted  with  great  caution  serious  hemor- 
rhage may  ensue. 

PARACENTESIS  OF  THE  THORAX. 

The  term  thoracentesis  is  sometimes  used  in  a  restricted 
sense  to  indicate  puncture  of  the  thorax  with  a  trocar  or  the 
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needle  of  an  aspirator;  empyema  is  similarly  used  to  denote 
the  making  of  a  free  incision  into  the  pleural  cavity  to  eva- 
cuate a  purulent  collection. 

Each  of  tho  lower  posterior  intercostal  arteries  enters  its 
corresponding  intercostal  apace  near  the  spinal  column,  and 
passes  obliquely  from  below  upwards  across  the  space  to 
shelter  itself  in  a  groove  on  the  inner  side  of  the  lower 
border  of  the  upper  rib.  It  occupies  this  groove  until  it 
reaches  the  anterior  third  of  the  apace,  when  it  leaves  it  to 
anastomose  with  the  branches  of  the  anterior  intercostal 
artery  coming  from  the  internal  mammary.  At  this  point, 
'howerer,  it  is  bo  small  that  its  division  is  not  of  much  cou- 
■equence.  The  only  part  of  its  courao  where  its  injury  is 
'io  be  feared  is  in  the  posterior  third  of  the  intercostal  apace 
I'beforeithaspassedbehind  thelipof  the  rib.  Consequently, 
|if  an  opening  is  to  be  made  into  the  pleural  cavity,  either 
■with  a  knife  or  trocar,  a  point  in  the  middle  third  of  one  of 
Itte  intercostal  spaces  should  be  selcLteJ  prelerably  the 
seventh,  certainly  not  hi{^her  than  the  sixth  nor  lower  than 
tiie  eighth  on  the  right  side   the  ninth  on  the  left 


» determining  the  position  of  the  intercostal  space, 
_  .natter  of  considerable  difficulty  in  consequence  of 
P^  infiltration  of  the  parts,  make  an  incision  parallel  to  it, 
pie  or  one  and  one-half  inches  in  length.  Divide  the  tissues 
i*yer  by  layer,  until  the  rib  can  be  distinctly  felt  with  the 


I 
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finger  introduced  into  the  wound.  Place  the  end  of  tl 
finger  upon  the  upper  border  of  the  lower  rib,  and,  keepi: 
the  knife  close  to  the  border,  divide  the  muscles  and  pleui 

If  a  trocar  or  the  aspirator  is  used,  it  must  be  thrust  5 
with  a  sharp  push  so  as  to  certainly  penetrate  the  pleair^ 
which  is  often  thick  and  tough.  The  outer  end  of  ^t^ 
canula  should  be  wrapped  in  a  long  sleeve  of  moisten^i 
gold-beater's  skin,  which  will  hang  down  over  its  orifico 
and,  while  permitting  the  escape  of  the  pus,  will  preven/ 
the  entrance  of  the  air  (Fig.  198). 


PARACENTESIS  OF  THE  PERICARDIUM. 

Normally  the  pericardium  is  in  contact  with  the  chest 
wall  only  in  the  median  line  under  the  sternum ;  but  when 
its  sac  is  distended  with  liquid  the  area  of  contact  becomes 
much  larger,  especially  by  extension  downwards  and  to  the 
left.  The  heart  is  at  the  same  time  pressed  upward  and 
backward.  The  limits  of  the  pericardium  can  be  ascer- 
tained with  great  accuracy  by  percussion  and  auscultation, 
and  this  should  always  be  done  before  puncturing.  At  the 
point  selected  for  puncture  the  pulsations  of  the  heart  should 
be  imperceptible,  or  at  least  very  faint,  and  it  should  be  abso- 
lutely flat  on  percussion.  It  should  also  be  remembered 
that  the  internal  mammary  artery  runs  parallel  to  the  side 
of  the  sternum  and  a  finger's  breadth  from  it. 

If  the  knife  is  used  the  tissues  must  be  divided  layer  by 
layer,  and  the  finger  should  always  be  introduced  into  the 
wound  before  the  pericardium  itself  is  incised,  to  make  sure 
that  the  heart  is  not  in  contact  with  it. 


PARACENTESIS    OF    THE    . 


CHAPTER    VI. 


PAHACENTESIS  OF  THE  AEDOMES, 

Is  order  to  avoid  injury  to  the  different  viscera,  and  es])e- 
cially  to  the  internal  epigastric  artery,  which  runs  from  ^ 
the  middle  of  Poupart'a  ligament  towards  the  umhiliciia,  the 
puncture  should  be  made  either  in  the  median  line  midway 
between  the  umbilicus  and  the  aympliysis  pubis,  or  midway 
between  the  umbilicus  and  the  anterior  superior  spine  of  ' 
the  iliuro.  The  instrument  used  is  a  trocar  and  cauula  or  ' 
an  aspirator.  The  depth  to  which  it  shall  be  allowed  to 
penetrate  is  regulatfid  by  the  finger  placed  upon  its  side, 
and  it  should  be  plunged  in  sharply,  without  a  preliminary 
incision,  at  the  selected  point,  which  should  be  absolutely 
flat  upon  percussion.  As  there  is  a  possibility  of  syncope 
occurring  during  the  operation,  in  eonacqucneo  of  the  with- 
drawal of  pressure,  it  ia  prudent  to  first  pass  a  broad, 
many-tailed  flaimel  bandage  about  the  abdomen,  crossing 
its  ends  behind,  so  that  an  assistant  standing  at  each  side 
can  draw  upon  them  and  tighten  the  bandage  as  the  liquid 
escapes.  It  is  usually  sufficient,  however,  to  have  an  as- 
sistant make  steady  pressure  with  one  hand  on  each  side 
of  the  abdomen.  During  the  operation  the  patient  should 
be  seated  or  inclined  toward  one  side. 

Shoidd  hemorrhage  ensue,  the  attempt  must  first  be  made 
to  control  it  by  the  pressure  of  the  canula  or  of  a  larger 
gum  catheter  introduced  through  the  puncture.  Tliis  fail- 
ing, the  entire  thiekiieBS  of  the  abdominal  wall  must  be 
pinched  up  and  compressed,  or,  in  extreme  cases,  an  acu- 
pressure needle  or  harelip  pin  passed  across  the  course  of  I 
the  bleeiling  vessel  and  pressure  made  by  a  twisted  suture  I 
thrown  around  its  ends. 

When  it  ia  necessary  to  practise  paracentesis  upon  i 
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pregnant  woman,  OUivier  recommends  the  selection  of  the 
neighborhood  of  the  umbilicus  for  the  puncture ;  Scarpa 
preferred  the  left  hypochondrium,  Velpeau  the  left  flank. 


GASTROTOMY  AND  GASTROSTOMY. 

The  word  gastrotomy^  which  was  first  used  to  indicate  an 
operation  by  which  an  incision  was  made  through  the  ab- 
dominal walls,  whether  for  the  removal  of  a  tumor,  the 
relief  of  strangulation  of  the  intestines,  or  the  opening  of 
the  stomach,  is  now  generally  restricted  to  the  latter,  that 
is,  to  an  opening  made  through  the  abdominal  wall  into  the 
cavity  of  the  stomach.  When  the  opening  is  made  a  per- 
manent one,  the  term  gastrostomy  (ya^r^p  stomach,  and 
orbfjia,  mouth)  is  used.  Laparotomy  (xaTtdpa  the  flank),  a 
term  originally  applied  to  the  operation  for  the  relief  of 
lumbar  hernia,  is  now  generally  substituted  for  gastrotomy 
in  the  sense  formerly  given  to  that  word,  to  indicate  an  in- 
cision through  the  abdominal  walls.  It  is  sometimes  used 
in  combination  also,  as  laparo-enterotomy, — ileotomy, — 
typhlotomy, — colotomy,  to  indicate  incision  of  the  large  or 
small  intestine,  but  the  use  of  the  terms  enterotomy  and 
colotomy  in  this  sense  is  much  more  general. 

The  operation  of  gastrotomy,  the  earliest  recorded  ex- 
ample of  which  dates  back  to  the  first  half  of  the  seven- 
teenth century,  has  been  a  very  successful  one.  Of  thirteen 
cases  collected  by  various  write rd^  only  one  terminated 
fatally,  and  in  that  case  the  cause  of  death  is  not  known. 
Gastrostomy,  on  the  other  hand,  is  a  much  more  recent  and 
very  fatal  operation.  The  editor  of  the  G-azette  Hebdo- 
madaire,  ^Jay,  1876,  mentions  twenty-two  cases,  all  of 
which  terminated  fatally.  This  discouraging  series  has 
since  been  broken  by  Verneuil's  successful  case,  reported 
in  the  same  journal  October  27th,  1876,  but  this  again  was 
followed  by  two  fatal  ones,  one  by  Callender,  the  other  by 
Lannelongue  ;  perhaps  the  latter  of  these  should  be  classed 
as  a  success,  for  the  patient  survived  the  operation  twenty- 
six  days  and  died  asphyxiated  in  consequence  of  the  per- 

'   Eleven   of  these  are  given  with  details  in  an  article  by   Dr. 
Pooley,  in  the  Richmond  and  Louisville  Med.  Journal,  April,  1875. 
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foration  of  a  broncluis  by  tlie  cancer,  which  occupied  the 
oesophagus  and  led  to  the  operation.  As  the  operative 
methods  are  essentially  the  same  in  both  operations,  the 
cause  of  this  difference  in  result  must  be  souglit  elsewhere ; 
and  it  is  not  difficult  to  find.  While  gastrotomy  has  always 
been  undertaken  for  the  purpose  of  removing  a  foreign  body 
from  the  stomach  of  a  healthy  person,  gastrostomy  has  been 
performed  as  a  last  reaoui-co  upon  individuals  reduced  by 
starvation  and  usually  in  a  coiiditiou  of  cachexia  produced 
by  malignant  disease.  In  twenty  of  the  twenty-three  fatal 
cases  the  oesophagus  was  obstnicted  by  cancer ;  in  tlie  re- 
maining three  the  stricture  was  traumatic,  but  of  doubtful 
nature ;  in  Vemeuil's  successful  ease  the  stricture  was 
traumatic ;  in  Lannelongue's  it  was  cancerous. 

When  the  stomach  is  distended,  it  is  in  contact  with  the 
anterior  abdominal  wall  over  (juite  a  large  area  below  the 
left  lobe  of  the  liver ;  when  it  is  empty,  this  area  of  contact 
becomes  very  small,  and  lies  between  the  left  lobe  of  the 
liver  and  a  transverse  line  drawn  at  the  level  of  the  anterior 


^^^^'^SCN 


Fig,  159. 


end  of  the  ninth  nb.  The  guide  to  this  line,  as  Tillaux'  has 
shown,  is  the  anterior  end  of  the  tenth  rib,  which  can  be 
readily  felt  projecting  beyond  the  border  of  the  cartilages 
of  the  false  ribs,  and  can  be  made  to  yield  a  sort  of  friction 
sound  by  rubbing  it  against  the  ninth.  St'idillol*  claimed 
that  when  the  stomach  was  empty,  it  was  nowhere  in  contact 

'   Anntoraie  Ti)p<igr)i]ihiqup,  p.  792 
•  Med.  0[i6mt..  vol.  ii.  p.  'iii. 
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with  the  anterior  abdominal  wall,  being  separated  from  it  by 
the  liver  and  transverse  colon,  and  recommended  that  it 
should  be  approached  by  a  crucial  incision  through  the  left 
rectus  muscle  two  or  three  inches  below  the  xiphoid  appen- 
dix of  the  sternum.  He  passed  his  finger  along  the  border 
of  the  left  lobe  of  the  liver  to  the  diaphragm,  encountered 
the  stomach  there,  seized  it  with  pronged  forceps  intro- 
duced along  the  finger,  and  drew  it  up  to  the  incision  while 
pressing  the  colon  downward.  Although,  as  stated,  more 
recent  investigations  have  shown  that  the  normal  stomach 
when  empty  is  still  in  contact  with  the  anterior  abdominal 
wall,  these  directions  for  finding  the  stomach  may  be  useful 
in  cases  where  it  has  been  drawn  back  and  bound  down  to 
the  posterior  wall  by  inflammatory  adhesions  or  neoplasms. 

The  place  at  which  the  incision  should  be  made  into  the 
stomach  itself,  is  determined  in  gastrotomy  somewhat  by  the 
position  of  the  foreign  body  within  the  viscus ;  in  gastros- 
tomy it  should  lie  midway  between  the  greater  and  lesser 
curvatures,  and  at  the  junction  of  the  cardiac  and  pyloric 
portions.  This  junction  is  often  rendered  plainly  visible  by 
an  annular  narrowing  of  the  stomach  at  that  point,  and  in 
any  case  can  be  readily  determined  by  its  distance  from  the 
pylorus,  which  can  be  reached  with  the  finger.  The  curva- 
tures can  be  recognized  by  the  vessels  running  along  them. 

Anaesthesia  is  usually  employed,  although  a  serious  objec- 
tion to  its  use  in  gastrostomy  is  found  in  the  vomiting  which 
it  is  so  likely  to  cause,  and  the  consec^uent  tearing  out  of  the 
sutures  uniting  the  stomach  to  the  abdomen. 

The  external  incision  is  the  same  for  both  operations. 
The  incision  made  in  the  wall  of  the  stomach  should,  in  gas- 
trotomy, be  only  large  enough  to  permit  the  removal  of  the 
foreign  body ;  if  this  is  small,  the  elasticity  of  the  parts  and 
the  mobility  of  the  mucous  membrane  may  be  suflScient  to 
close  the  opening,  and  prevent  the  subsequent  escape  of  the 
contents  of  the  stomach,  but  in  most  cases  one  or  more 
sutures  will  be  necessary.  S^lillot  used  a  continuous 
suture,  and  brought  the  end  out  through  the  abdominal 
wound,  which  was  then  closed  with  interrupted  sutures ;  he 
found  no  difficulty  in  withdrawing  the  thread  a  few  days 
later.  A  silver  or  catgut  suture  applied  according  to  one 
of  the  methods  hereinafter  described  under  the  head  of 
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suture  of  tbe  intestines,  with  both  ends  ciit  short,  would  now 
be  preferred.  LahV.^  united  tlie  aides  of  the  incision  in  the 
stomach  to  tiioso  of  the  incision  in  the  abdominal  wall,  and 
allowed  the  gastric  fistula  thus  created  to  eloae  spontane- 
ously, 

Operation. — An  incision,  from  one  and  one-half  to  two 
inches  in  length,  is  made  parallel  to,  and  half  an  inch  on  the 
inner  side  of,  the  cartilages  of  the  left  false  ribs  ending 
below  at  the  level  of  the  base  of  the  cartilage  of  the  ninth 
rib,  which  corresponds  to  the  depression  that  can  be  felt  juat 
above  the  point  of  the  tenth  rib  (Fig.  199).  The  inciaion 
is  carried  down  layer  by  layer,  and  the  peritoneum  divided 
upon  a  director.  The  stomach  is  recognized  just  below  the 
left  lobe  of  the  liver  by  its  white  color,  smooth  surface,  and 
the  arrangoment  of  its  arteries.  If  it  does  not  p 
the  wound,  it  must  be  sought  for  by  passing  the  fingei 
the  border  of  the  liver,  and  pressing  the  transverse  colon 
downward. 

When  found,  the  stomach  is  seized  with  pronged  forceps, 
and  drawn  up  into  the  abdominal  wound.  At  this  stage, 
Vemeuil  secured  the  stomach  by  transfixing  its  wall  with 
two  long  acupressure  needles  crossing  the  cutaneoua  wound 
at  right  angles,  incised  it,  and  fastened  the  edges  of  the 
two  incisions  together  with  fourteen  silver  sutures.  Labfc^, 
before  opening  the  stomach,  fastened  it  to  the  abdominal 
wall  by  eight  silver  sutures  passed  by  means  of  sharply 
curved  needles,  which  were  made  to  transfix  the  abdominal 
wall  nearly  half  an  inch  from  the  edges  of  the  incision.  By 
this  means  the  two  peritoneal  surfaces,  visceral  and  parietal, 
adjoining  the  incisions  were  maintained  in  contact,  and  their 
immediate  utdon  favored. 

Peritonitis  threatened  in  Labb^'a  case,  but  was  checked 
by  the  application  of  a  thick  layer  of  collodion  over  the 
entire  abdomen,  immobilizing  the  latter  so  completely  that 
the  respiration  became  purely  supra-costal. 


LAPAROTOMY,  ABDOMINAL  8ECTI0S  (gASTROTOMY), 


Laparotomy  may  be  undertaken  for  the  relief  of  occlusion 
of  the  intestines,  or,  as  in  the  case  reported  by  Dr.  Samuel 
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Wliite,  of  Hudson,  N.  Y.,  in  1801),'  for  the  removal  of  a 
foreign  body  from  the  amall  intestine.  When  the  nature 
L«iid  seat  of  the  obstruction  can  be  determined  beforehand, 
f  .ftnd  especially  in  cases  of  intussusception,  as  Dr.  Sands  lia 
shown,*  the  operation,  if  not  too  long  delayed,  offers  » 
reasonable  chance  of  success ;  but  in  chronic  inTagination, 
and  when,  the  cause  and  location  of  the  obstruction  being , 
unknown,  the  chances  of  finding  it,  or  of  relieving  it  when 
found,  are  very  alight,  and  the  dangers  of  laparotomy  vcrj 
great,  Nelaton's  operation  of  enterotomy  should  he  pre- 
ferred. An  exception  to  this  preference  for  enterotomj 
must  he  notfid  in  those  rare  cases  where  the  obstructJOD  is 
situated  very  high  up,  probably  near  the  duodenum;  for 
then  the  portion  of  intestine  above  the  obstruction  will  not 
be  able  to  absorb  sufficient  food,  even  if  it  is  long  enough  to 

Eermit  of  the  establishment  of  an  artificial  anus  in  the  groin. 
a  such  a  case  any  surgical  interference  must  be  directed 
to  the  immediate  removal  of  the  obstruction. 

Operation. — Tlie  point  for  making  the  incision  may  some- 
times be  determined  by  the  position  of  the  obstruction  or 
the  foreign  body,  hut  in  most  cases  it  should  be  made  in  the 
median  line  below  the  umbilicus.  After  having  recogoiied 
the  peritoneum  and  divided  it  upon  a  director,  a  finger  should 
be  introduced,  and  the  obstruction  sought  for.  In  the  case  of 
an  intussusception,  the  invaginated  portion  should  be  gendj 
withdrawn ;  if  any  difficulty  is  experienced  in  accompUsliing 
this,  the  loop  should,  if  possible,  be  brought  out  through  tlie 
incision,  and  disinvagination  effected  by  pulling  the  outer 
or  ensheathing  layer  downward,  and  squeezing  back  the 
lower  end  of  the  intussuaceptum.  If  the  invagination  cw- 
not  be  reduced,  or  if  it  is  found  to  be  gangrenous,  it  hu 
been  proposed  to  excise  it,  and  unite  the  divided  ends  of 
the  intestine  by  sutures,  or  to  insert  the  upper  end  into  the 
CEECum,  and  close  the  lower  end  with  a  ligature.  Lelchten- 
stem^  has  collected  three  cases  of  the  latter  operation,  onlj 
one  of  which  was  successful. 


'  Republiahcd  ii 


'.T.  Jovrn.  of  Med.  Sciences,  July,  1876,  ^ 
f  TatussuKi'ptiM^^ 


'  Zktnssea's  Cyelopwdia,  New  York,  vol.  i 
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r  INGUINAL  ENTEROTOMY  (SKLATON's  OPERATION). 

Aa  long  ago  as  1819,  it  was  proposed  to  establish  an 
artificial  anus  in  the  ileum  in  case  the  intestinal  obstruction 
could  not  he  found  or  removed  by  laparotomy ;  but  N^laton 
■  was  the  first  (1840)  to  substitute  fclua  for  the  other  opera- 
tion, giving  up  the  search  aft«r  the  obstruction  entirely. 
'  His  theory  wag  that  many  obstructions  would  relieve  them- 
I  selves  in  time,  if  a  temporary  outlet  should  be  furnished  to 
|i  the  accumulation  above ;  in  some  cases,  on  the  other  hand, 
I  where  the  obstruction  is  permanent,  an  artificial -anua  in  the 
ileum  meets  the  "vita!  imlication"  perfectly — -for  example, 
I  when  the  obatruotion  is  in  the  lower  portion  of  the  small 
intestine ;  while  in  others,  again,  where  the  occlusion  occurs 
below  the  ileo-ca^cal  valve,  and  the  relief  afforded  would, 
consequently,  be  imperfect,  the  obstruction  ia  usually  due 
to  malignant  diseaae,  which  in  itself  would  soon  destroy 

ilife,  and  against  which  neither  laparotomy  nor  any  other 
operation  would  avail. 
It  is  also  essential  to  the  proper  nourishment  of  the  patient 
iQiat  the  greater  part  of  the  small  intestine  should  remain 
Bcrviceable ;  that  is,  that  the  opening  should  be  made  in  the 
lower  part  of  the  ileum.  Of  course,  this  cannot  be  accom- 
plished when  the  obstruction  is  situated  high  up,  but,  in 
other  cases,  N^laton  found  that  the  intestiual  loops  nearest 
the  obstrucliDD  always  occupied  the  right  iliac  fossa,  and 
io,  therefore,  cut  through  the  abiiominal  wall  just  above 
■the  outer  half  of  Poupart's  ligament  on  the  right  side,  and 
opened  the  first  loop  that  presented  in  the  incision.  The 
Iportion  of  the  intestine  below  an  obstruction  is  always  empty 
i»nd  shrunken,  and  does  not  come  into  contact  with  the  ante- 
^lior  abdominal  wall,  so  that  there  is  no  danger  of  making 
the  opening  in  it  by  mistake.  It  occasionally  happens  when 
the  obstruction  is  situated  in  the  colon,  that  the  distended 
ciecam  fortunately  presents  in  the  incision,  and  the  artificial 
snus  is  established  below  the  ileo-catcal  valve. 

The  operation  is  simple  (Fig,  200).     Make  an  incision 
Barallel  to  and  about  an  inch  above  Poupart's  ligament, 
'beginning  at  the  anterior  superior  spine  of  the  ilium,  and 
28 
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Fig.  200. 
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ending  opposite  the  internal  inguinal  ring.  Divide  the 
tissues  layer  by  layer,  open  the  peritoneum  upon  a  director 
for  one   and  one-half  inches,  and  fasten  the  intestinal  loop 

which  presents  in  the  opening  to 
the  abdominal  wall,  first  by  a 
wire  suture  at  each  end  of  the 
incision,  and  then  by  two  or  three 
others  on  each  side.  Open  the 
intestine  by  a  longitudinal  inci- 
sion between  the  two  rows  of 
sutures.  The  sutures  should  not 
include  the  skin,  and  are  best 
placed  by  means  of  a  sharply 
curved  needle,  which  is  first 
passed  into  the  intestine,  and 
then  brought  out  through  it  and 
the  deep  edge  of  the  incision. 
By  this  means  the  peritoneal 
surfaces  are  kept  so  closely  in 
contact,  that  when  the  intestine 
is  opened  its  contents  cannot 
make  their  way  into  the  peri- 
toneal cavity. 
For  description  of  the  operation  by  which  the  continuity 
of  the  intestine  may  be  restored  in  cases  in  which  the  occlu- 
sion is  ultimately  relieved,  see  Closure  of  Artificial  Anus, 
p.  329. 


Right  iugninal  enterotomy. 
Nelaton. 
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The  colon  may  be  opened  in  its  ascending  or  descending 
portions  by  an  incision  in  the  lumbar  region  not  involving 
the  peritoneum,  or  at  the  sigmoid  flexure  by  an  incision  in 
the  left  inguinal  region  opening  the  peritoneal  cavity.  The 
latter  is  known  as  Littre's  operation,  the  former  as  Callisen's 
or  Amussat's,  or  as  lumbar  colotomy.  Littre's  operation 
is  now  restricted  almost  exclusively  to  cases  of  imperforate 
anus,  while  the  other  has  come  into  very  general  use  as  a 
palliative  operation  in  cases  of  cancer  of  the  rectum,  with 
or  without  obstruction  of  the  passage  of  the  feces. 
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JjHtrit's  Gulot^my .—ilngaieT  asaerterl  tliat  the  sigmoiii  I 
;1^  jfure  in  infanta  is  very  long,  and  is  to  be  usually  found  in 
i(t»  ^  rigtit  iliac  region,  but  more  recent  inveatigations  have 
it»«3wn  this  position  to  be  an  infrequent  abnonnality ;  con3e- 
*in:K  «ntly  the  intestine  must  still  be  sought  for  on  the  left  side, 
lbs  littre  recommended.  An  incision,  one  inch  in  length,  is 
^£a.de  parallel  to  and  a  little  above  the  outer  half  of  Foupart's 
Ii^5»inent,  and  the  tissues,  inciufling  the  peritoneum,  divided 
^y  er  by  layer.  The  sigmoid  flexure,  which  can  be  recog- 
■ja^«d  by  its  irregular  lobulated  surface  and  its  comparative 
imTHobility,  is  then  sought  for,  drawn  into  the  wound,  fast- 
fined  to  its  edgea,  and  opened  in  the  manner  described 
o«icler  Riffht  Imjuinal  Enterotomy. 

Jyumhar  Cohtomi/.— This  operation  was  first  suggested 
by  Callisen,^  in  1797,  as  a  substitute  for  Littre's,  with  a 
Tiewto  avoiding  the  dangers  incidental  to  an  incision  through 
the  peritoneum.  He  proposed  to  open  the  descending  colon 
in  the  posterior  third  of  its  periphery,  where  it  is  not  covered 
by  peritoneum.  So  far  as  known,  Amussatwas  the  first  to 
perform  the  operation  in  1839,  and  although  he  opened  the 
ascending  colon,  and  by  a  transverae  instead  of  a  vertical 
incision,  the  operation  was  essentially  the  same  as  that  pro- 
poMd  by  Calliseii.  All  that  portion  of  tfie  descending  colon 
wliich  lies  above  the  crest  of  the  ilium  is  usually  uncovered 
hj  peritoneum  on  its  posterior  aspect,  and  although  the 
actual  breadth  of  the  uncovered  portion  varies  with  the 
degree  of  distension  of  the  bowel,  it  usually  amounts  to  one- 
tjiiniof  the  entire  circumference,  and  is  bounded  on  each 
by  one  of  the  three  longitudinal  bundles  of  unstriped 
"■oscIg  characteristic  of  the  colon.  In  position  it  corre- 
BponJa  nearly  to  the  outer  border  of  the  quadratus  lumbo- 
Win,  and  very  exactly  to  a  vertical  line  drawn  a  full  half 
lieb  behind  the  centre  of  a  transverse  one,  uniting  the 
Ulterior  and  posterior  superior  spines  of  the  ilium  (Mason). 
Wd  the  right  side  (ascending  colon)  the  uncovered  portion 
more  often  smaller,  and  the  e.xiatence  of  an  actual  meso- 


4 

4 
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colon,  although  rare,  is  yet  more  frequent  than  upon  the  left 
side. 

Callisen  proposed  a  vertical  incision  a  little  externa,!  w 
the  outer  border  of  the  erector  spince ;  Amusaat  made  a 
transverse  one  midway  between  the  last  rib  and  the  crest  of 
the  ilium,  while  Baudens  and  Bryant  used  an  oblique  one 
passing  downwards  and  outwards  at  an  angle  of  45°.  The 
latter  is  to  be  pi-eferred,  because,  while  jiving  sufficient 
room,  it  inflicts  less  injury  upon  the  vessels  and  nerves  of 
the  parts,  the  general  direction  of  which  is  the  same  as  that 
of  the  incision. 

Tlie  operation  ia  performed  as  follows :  The  patient  ia 
etherized,  and  placed  in  the  prone  position  with  a  slight 
inclination  to  the  right,  a  hard  cushion  being  placed  under 
the  left  side  of  the  abdomen  to  raise  and  support  it.  Mason' 
says  the  operation  has  been  performed  with  the  patient 
seated  and  leaning  forward  over  .the  back  of  another  cliair, 
local  anaesthesia  being  obtained  by  means  of  the  ether  spray. 
The  anterior  and  posterior  superior  spines  of  the  left  ilium 
are  then  recognized,  and  a  vertical  line  drawn  upwania  from 
a  point  one-half  to  three-quarters  of  an  inch  behind  tiie 
centre  of  a  transverse  line  drawn  from  one  to  the  other. 
This  vertical  lino  should  be  marked  with  iodine  or  nitrat«  of 
silver,  in  order  to  serve  as  a  guide  during  the  operation. 

If  the  occlusion  of  the  intestine  haa  not  been  complete, 
and  there  is  reason  to  suppose  that  the  colon  will  be  found 
empty,  it  must  now  be  distended  by  injecting  air  or  ■water 
through  the  rectum.  Mason  prefers  air,  and  gives  good 
reasons  for  the  preference. 

A  transverse  or  an  oblique  incision  four  or  five  inches  long 
ia  then  made,  its  centre  lying  in  the  vertical  line  abov« 
mentioned  midway  between  the  last  rib  and  the  ilium.  The 
underiying  tissues  are  recognized  and  divided  layer  bj 
layer,  until  the  fascia  transversalia  and  quadratua  lumbo- 
rum  are  reached.  The  former  ia  next  carefully  dividndi 
and,  if  the  adipose  tissue  covering  the  colon  does  not  theft, 
appear  in  the  wound,  the  latter  should  be  enlarged  on  tlkv*. 
inner  side  by  dividing  the  outer  fibres  of  the  quadrat\^ 
The  intestine  must  always  be  sought  for  in  the  angle  ot  " 
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wound  nearest  the  spine,  and  whenever  it  ia  desired  to  in-  I 
crease  its  exposed  area  this  must  be  done  in  the  same  diree-  ( 
tion.     Bleeding  should  be  arrested  as  it  occurs,  certainly 
before  the  intestine  is  opened. 

The  eoion  can  uanally  be  recognized  by  its  distension  and 
greenish  hue,  and  possibly  by  one  oi"  its  longitudinal  bands. 
Additional  light  may  be  thrown  upon  the  correctneaa  of  the 
recogDition  by  noticing  whether  the  supposed  colon  corre- 
sponds exactly  to  the  vertical  line  marked  upon  the  skin, 
and  whether  or  not  it  moves  up  and  down  with  the  acts  of 
inspiration  and  expiration,  for  while  the  small  intestine  has 
this  motion  the  lumbar  colon  has  it  not. 

Two  stout  ligatures  are  next  passed  by  means  of  curved 
needlea  through  the  presenting  portion  of  intestine,  and  used 
to  draw  it  up  into  the  wound,  and  fasten  it  to  the  akin  at  ' 
the  sides  of  the  inciaion.  The  wound  is  then  filled  with 
sponges  or  lint,  and  the  bowel  opened  by  a  longitudinal  or 
crucial  incision.  Aa  soon  as  the  discharge  has  ceased,  the 
sponges  or  lint  are  withdrawn,  the  parts  cleaned,  the  extre- 
mities of  the  tcgumentary  wound  closed  with  silver  sutures, 
and  the  edges  of  the  opening  in  the  intestine  made  fast  to 
the  skin  with  a  few  sutures  of  fine  silk. 


CLOSUllE  OF  AN  ARTIFICIAL  AUl'S  OR  FECAL  FISTULA. 

When  the  opening  into  the  intestine  ia  amall  and  the 
communication  between  the  portioiia  of  the  canal  lying 
above  and  below  it  free,  the  fistnla  will  ordinarily  close 
Bpontaneoualy,  or  after  one  or  two  applications  of  a  caustic 
or  cautery.  But  when  the  opening  ia  larger,  the  remaining 
portion  of  the  wall  of  the  intestine  is  pressed  forward  into 
it,  and  forms  a  sort  of  valve  or  spur  which  prevents,  more 
or  less  completely,  the  descending  current  of  feces  from 
entering  the  lower  segment  of  the  bowel,  and  turns  it  out 
through  the  opening  on  the  surface.  This  spur  muat,  there- 
fore, be  removed  before  an  attempt  to  close  the  external 
orifice  ia  made.  This  ia  best  accomplished  by  means  of 
Dupuytren's  enterotome  (Fig,  201),  or  some  similar  instru- 
ment, which  by  steady  pressure  upon  the  spur  provokes 
28* 
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adhesion  between  its  opposing  peritoneal  sorfaces,  and.  cnt 
through  it  in  four  or  five  c 


After  the  channel  has  been  re-established,  the  extcmul 

orifice  may  be  closed.     If  paring  of  the  edges  and  approii- 

ination  by  sutures  do  not   suffice,  more   elaborate  plastic 

methods  muafc  be  employed.     The  fistulous  tract  between 

I  the  intestine  and  the  skin  is  lined  in  most  cases  with  macoid 

I  membrane,  which  must  be  dissected  up  almost  to  the  peii- 

toneum,  turned  inwards,  and  its  raw  surfaces  united  witt 

Butures.     Liberating  incisions  are  then  made  throng  the 

skin  and  tendon  of  the  extfirnal  oblujue  (if  the  fistula  is  in 

the  groin),  the  sides  of  the  opening  pared  still  furtherif 

necessary,  and   brought  together.      Or  lateral   flaps  left 

I  adherent  at  both  ends  (flambeaux  en  ponf)  may  be  disaeoWl 

'  up,  and  their  sides  united  to  each  other  along  the  centre  of  | 

the  opening. 

It  sometimes  happens  that  the  lower  portion  of  the  Intes-j 

tine  does  not  communicate  with  the  fistula,  and  cannot  Ix  I 

found.     If  the  upper  portion  is  too  short  for  the  profKM 

nourishment  of  the  patient,  or  if  he  is  determined  to  be  rill 

of  his  infirmity  at  any  risk,  it  may  be  justifiable  to  Bedq 

for  the  lower  end,  and,  by  attaching  it  to  the  opening  beuH 

the  upper  end,  make  it  possible  to  ultimately  restore  M 

I  continuity  of  the  canal,  and  close  the  fistula,  as  above  dd 

I   scribed.  I 

I        In  a  case  where  the   fecal   fistula   occupied  the  rigM 

I  groin,  Maisonneuve  exposed  the  cieciim  by  an  incision  M 
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ralle]  to  Poupart's  ligament  aud  one   inch  above  it,  and 
establiBhcd  communication  between  it  and  a  loop  of  intes-  \ 
tine  situated  just  above  the  fistula,  by  making  a  longitudinal   ' 
incision,  two  inches  long,  in  each,  and  suturing  their  edges  ■' 
together  with  the  peritoneal  surfaces  in  contact.     The  pa- 
tient did  not  survive  the  operation. 

In  a  simitar  case  Laugier  cut  down  upon  the  cnecura, 
stitched  it  fast  to  the  edges  of  the  cutaneous  incision,  and 
then,  by  means  of  a  specially  designed  enterotome,  which 
was  kept  applied  for  seven  days,  established  communication 
between  it  and  the  small  intestine.  The  patient  died  shortly 
afterwards,  before  the  fistula  had  been  obliterated,  but  the 
method  is  certainly  much  better  than  Maisonneuve's. 


SUTUKE  OF  TUB  INTESTINES, 

Of  the  great  variety  of  methods  which  have  been  pro- 
posed for  closing  wounds  of  the  intestines,  only  those  deserve 
mention  which  are  baaed  upon  the  principle  laid  down  by 
Jobert  of  uniting  surfaces  covered  by  peritoneum.  The 
mucous  membrane  is  so  freely  movable  upon  the  muscular 
coat  that  some  surgeons  think  wounds  less  than  one-quarter 
of  an  inch  in  length  may  be  safely  disregarded,  becauie  the 
lack  of  correspondence  between  the  two  opeuiugs  will  pre- 
vent the  escape  of  the  contents  of  the  intestine,  and  the 
wound  will  close  spontaneoiisly.  Prof.  Gross,'  however, 
saya  that  any  wound,  no  matter  how  small,  is  likely  to  be 
followed  by  escape  of  feces  into  the  cavity  of  the  peri- 
toneum. On  the  other  hand,  when  the  wound  is  so  large, 
or  of  such  a  character,  that  the  surgeon  is  unwilling  to  trust 
to  a  suture,  it  must  be  attached  to  the  abdominal  wall,  as 
in  eiiterotomy,  and  an  artificial  anus  created,  which,  if  it 
does  not  close  spontaneously,  may  be  afterwards  closed  by 
the  surgeon.  Wounds  of  intermediate  sizes  must  be  closed 
either  by  fastening  tbera  against  the  abdominal  wall  so  that 
communication  between  the  interior  of  the  canal  and  the 
abdominal  cavity  will  be  closed  by  adhesion  between  the 
visceral  and  parietal  surfaces  of  the  peritoneum,  or  by  turn- 

'  Am.  Jourii.  ol'JIe.l.  Sck'nws,  April,  187G. 
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ing  the  edges  of  the  wound  inward  and  fastening  them  to- 
gether with  sutures.  It  is  usual  to  classify  the  methods 
according  to  their  applicability  to  longitudinal  or  transverse 
wounds,  although  some  of  them  may  be  used  for  either. 

Longitudinal  Wounds. — ^W^hen  the  wound  is  small  it 
may  be  fixed  against  the  inner  edges  of  the  abdominal 
wall  by  a  suture  passed  through  the  centre  of  its  two  sides, 
brought  out  through  the  abdominal  wound,  and  fastened  to 
the  skin  by  adhesive  plaster. 

Reybard  kept  the  edges  of  the  wound  in  contact  with 
each  other  and  with  the  abdominal  wall  by  means  of  a  small 
oval  piece  of  wood,  traversed  by  a  ligature  at  two  points 
on  its  transverse  axis,  so  that  the  loop  of  the  ligature  lay 
upon  one  side  and  its  two  ends  upon  the  other.  The  piece 
of  wood  is  placed  within  the  intestine,  its  long  axis  corre- 
sponding to  the  wound,  and  the  ends  of  the  ligature  brought 
through  the  intestine  at  a  short  distance  on  each  side  of  the 
solution  of  continuity,  and  then  by  a  single  needle  through 
the  abdominal  wall  near  the  external  incision.  The  ends  of 
the  ligature  are  then  separated,  drawn  tight,  and  tied  over 
a  roll  of  lint.  After  three  or  four  days  the  ligature  is  cut 
and  withdrawn,  and  the  piece  of  wood  is  passed  with  the 
feces. 

Jobert  used  the  simple  interrupted  suture,  taking  the 
precaution,  however,  to  roll  the  edges  of  the  wound  inward 
so  as  to  bring  the  peritoneal  surfaces  in  contact.  He  some- 
times cut  the  ends  short,  and  sometimes  brought  them  out 
through  the  abdominal  wound.     In  the  former  case  they 

ultimately  fell  into  the  in- 
testine ;  in  the  latter,  they 
were  withdrawn  on  the  fifth 
or  sixth  day. 

Lembert  modified  this 
by  making  the  ligatures  in- 
clude only  a  narrow  strip 
of  the  muscular  and  none 
of  the  mucous  coat  (Fig. 
202).  A  needle  carrying 
the  ligature  was  entered 
on  the  outer  surface  of  the 


Fig.  202. 


^^ 


Suture  of  the  intestiuos.    Leinlerfs 
u;etbo(| 
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inteatiue  four  millimetrea  from  tlie  edge  of  the  Tvound,  and  I 
brouglit  out  two  millimetres  from  it  without  having 
forated  the  mucous  membrane.  It  was  then  passed  id  the 
same  manner  on  the  opposite  aide,  and  after  the  nei.easary 
number  of  ligatures  had  been  thus  inserted  they  were  tied 
and  cut  short.  The  effect  of  this  metlio  1  ot  placing  the 
ligatures  ia  to  roll  the  edges  of  the  ineiaion  mwai-d  and  to 
avoid  the  danger  of  an  escape  of  feces  into  the  abdominal 
cavity  through  an  opening  left  by  the  fall  of  a  ligature. 
The  Ugatures  should  be  of  silver,  carboluei  silk,  or  tough 
catgut. 

Gfily  used  a  long  ligature  with  a  needle  at  each  end  and 
placed  it  as  shown  in  Fig.  203.     The  point*,  of  entr\  should 


r.eiy; 


be  about  five  millimetrea  apart.     Tlie  needles  used  should 
be  small,  and  it  is  well  to  make  a  knot  at  each  crossing. 

EouisBon  obtained  the  aamc  result  by  passing  an  insect 
pin  in  and  out  along  eaeh  side  of  the  wound,  as  shown  in 
Fig.  204,  and  drawing  them  together  laterally  by  ligatures  , 
passed  through  the  intervals.  One  end  of  each  ligature 
was  cut  short,  and  the  other  brought  out  at  the  lower  angle 
of  the  external  wound ;  a  thread  was  tied  under  the  head 


of  each 


Lght  out  at  the  upper  angle  of  the 
wound.      On  the  third   or  fourth  day  the  pins  were  with- 


pin 
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drawn  by  means  of  the  threads  attached  to  them,  and  the 
ligatures,  having  been  thus  freed,  were  withdrawn  at  the 
same  time. 

Fig.  204. 


Suture  of  the  intestines.    Bouisson'H  method. 

B^renger-F^raud  uses  two  strips  of  cork  six  millimetres 
wide  and  thick,  and  as  long  as  the  wound  (Fig.  205,  A). 

Fig.  205. 


Berenger-Feraud's  method  of  closing  a  wound  of  the  intestine.    A.  The  strips. 
B.  The  strips  in  place.     C.  The  strips  pinned  to^'ether  and  the  opening  closed. 

Each  piece  is  pierced  by  pins  whose  points  project  five  or 
six  millimetres  on  one  side,  and  whose  heads  are  sunk  in 
the  cork  and  covered  with  sealing-wax  on  the  other.  They 
are  then  placed  inside  the  intestine,  one  on  each  side  of  the 
wound  and  parallel  to  it,  and  the  pins  forced  through  from 
within  outwards  two  or  three  millimetres  from  the  edge 
(Fig.  205,  B).  They  are  then  turned  so  that  the  points 
face  each  other,  and  the  pins  of  each  driven  into  the  other 
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;  strips 


by  pressure  through  the  Bidea  of  the  intestine, 
ultimately  come  away  with  the  feces. 

Dubnieil  auggesba  that  the  strips  should  be  fixed  together  i 
more  firmly  by  a  bent  pin  at  each  end,  as  represented  i 
the  figure  :  there  would  then  be  less  danger  of  their  falling   * 
apart  and  injuring  the  intestine  on  their  way  out. 

Tramn'ene  TPoitJids.^The  old  roethods  of  uniting  a  di- 
vided intestine  end  to  end  over  a  cylinder  of  card-hoard  or 
a  cairs  trachea  introduced  within  it,  or  of  simply  inserting 
the  upper  end  into  the  lower,  have  fallen  into  entire  disuse. 
The  safest  plan  in  most  cases  ia  to  mako  au  artificial  anus 
and  trust  to  closing  it  afterwards,  but  when  that  is  not  prac- 
ticable, or  when  the  wound  is   small,  it  may  be  closed  by  ) 
any  of  the  methods  above  described,  modified  according  to   i 
circumstanceH.     Holmes'  eaya  it  is  entirely  justifiable,  even   | 
in  cases  of  total  division,  ta  unite  the  edges  with  the  con- 
tinuous suture,  cut  it  short, 
and  let  it  ulcerate  through  Fig-  20G. 

into  the  bowel. 

Jobert  turned  the  lower 
end  of  the  bowel  in  upon  \t- 
aelf,  and  then  introduucd  the 
upper  one,  fastening  them 
together  with  two  ligatures 
which  he  brought  out  at 
the  abdominal  wound  (Fig. 
206).  When  the  division 
was  incomplete,  he  used  Hennion  ot  iniMiiueB  dividsd  trun*- 
only  one  ligature.  The  w.rdnpgnitsoif.  jqbBri'f  momort. 
principle  of  this  method  is 

correct,  for  it  brings  two  peritoneal  surfaces  into  contact, 
hut  it  is  always  difficult  and  sometimes  impossible  to  deter- 
mine which  ia  the  lower  and  which  the  upper  end. 


HEIiSIOTOMY,  KELOTOMY. 


Under  this  head  are  to  be  described  the  operations  for  I 
the  relief  of  strangulated  inyuinal,  ftmoral,  umUUcal,  and  ■ 


'.^7,  Philaiia.,  1876. 
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obturator  hemim,  and  those  for  the  radical  cure  of  the  firat 
three  Tarieties. 

It  has  been  well  said  that  there  is  no  operation  in  whict:^ 
the  unforeseen  haa  a  larger  share  than  in  herniotomy,  non*^ 
in  which  the  Burgeon  is  called  upon  to  show  more  aki)^ 
sagacity,  and  decision.     The  causes  of  this  are  to  be  four*^/' 
in  the  aliseiice  of  absolute  guides  to  the  liernial  sac,  the 
changes  in  the  sac  and  overlying  tissues  brought  about  b/ 
inflammation  or  time,  the  character  of  the  hernia— whether 
composed  of  omentum,  intestine,  CECcum,  or  bladder,  and, 
lastly,  the  difficulty  of  determining  not  only  the  extent  of 
the  injury  done  to  the  strangulated  tissues,  but  even,  in 
some  cases,  the  route  taken  by  the  hernia  in  its  descent. 
It  is  desirable,  therefore,  that  the  aeiiount  of  the  different 
operations  should  be  preceded  by  some  general  considera- 
tions upon  these  subjects. 

General  Directions.  A.  liprisgnition  of  the  Sae  ani 
Bnvid.—Tlh.a  first  difficulty  encountered  in  the  course  of 
the  operation  is  that  of  recogniBing  the  sac,  I'he  thickness 
of  the  connective  tissue  covering  it  varies  greatly  in  different 
cases ;  each  layer  must  be  pinched  up  with  forceps,  opened 
with  the  knife  lying  upon  its  side,  as  in  opening  the  aheslh 
of  an  artery,  then  raised  upon  the  finger  or  a  director,  wd 
divided  to  the  fnll  extent  of  the  cutaneous  incision,  after 
having  been  carefully  scrutinized.  Occasionally  a  oyst 
containing  li({nid  is  found  in  front  of  the  hernia,  and  may 
at  first  be  mistaken  for  it.  for  usually  the  sac  contjuiis  ^ 
certain  amount  of  serum.  Careful  examination  of  the  tissoes 
before  division  is  absolutely  necessary,  because  in  thoso 
rare  cases  where  there  is  no  sac  (hernia  of  the  caecum  or  of 
the  bladder),  and  in  otliers  ivhere  it  is  quite  undiatjnguish- 
able,  it  is  only  by  recogniaing  the  muscular  coat  when  he 
reaches  it,  that  the  surgeon  avoids  opening  the  intestine  or 
bladder  by  mistake.  As  the  sac  is  ap])roached,  each  layer 
should  be  pinched  up  in  a  narrow  fold,  and  moved  gently 
across  the  underlj  p,  pa  ts  fa  smootl  globular  tumor  is 
felt  below,  the  su  „eo  makes  a  open  ng  in  the  fold,  cour 
fident  that  the  wall  of  tl  e  nte  t  ne  not  included  in  it; 
but  if  he  is  unable  to  p  nch  p  t!  fol  1  r  if,  instead  of  the 
sensation  of  a  smooth  glol   1  I  e  gets  only  that  of 
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An  empty  space,  he  examinea  the  surface  aj^ain,  divides 
"With  a  probe-pointed  bist-ourj  any  fibrous  bands  he  may 
find  at  the  neck  of  tlie  heniia,  and  tries  to  introduce  Ins 
finger  through  it  into  the  abdominal  cavity.  If  he  aucceeds, 
he  Itnows  the  sac  has  been  opened;  if  he  does  not  succeed, 
lie  renews  the  examination  and  continues  the  dissection. 

Maisonnenve  said  the  surgeon  may  know  he  has  not 
reached  the  intflatine  bo  long  as  he  is  not  certain  of  having 
done  so;  but  this  is  not  true  of  all  cases;  the  intestine  is 
not  always  smooth  and  shining;  it  may  be  dark,  dull,  con- 
^gested,  and  thickened,  and  in  hernia  of  the  CEeciim  it  may 
have  no  peritoneal  coat. 

When  the  hernia  is  small  and  recent  the  sac  is  bluish, 
.and  can  be  pinched  up  between  the  thumb  and  finger,  so 
:that  its  smooth  opposing  surfaces  can  be  felt  to  glide  upon 
one  another.  When  it  is  large  and  of  long  standing,  the 
Bac  may  be  exceedingly  thin  and  unrecognizable,  or  very 
i^ck  and  adherent.  If  small,  it  should  be  thoroughly  iso- 
tlated,  and  its  boundaries  everywhere  defined ;  if  large  and 
adherent,  its  neck  alone  should  he  cleared, 

B.   Opening  of  the  Sac. — The  propriety  of  opening  the 

a  baa  long  been  a  subject  of  dispute.  The  only  objection 
ito  it,  but  that  a  serious  one,  is  the  danger  of  thereby  setting 
np  peritonitis.  On  the  other  side  is  the  danger  of  returning 
llie  hernia  into  the  abdomen  in  a  gangrenous  condition,  or 
DOFeduced  when  the  stricture  is  formed  by  the  sao  itself. 
Admitting  that  the  opening  of  the  sae  ia  in  itself  an  evil, 
And,  therefore,  to  be  avoided  whenever  possible,  two  general 
amies  may  be  laid  down.  The  sac  should  be  opened:  lat. 
Whenever  there  ia  good  reason  to  fear  that  the  bowel  is 
gangrenous,  when  there  has  been  long- continued  vomiting 
and  tflndemess  on  pressure.  And  2d.  Whenever  the  hernia 
cannot  he  completely  returned  into  the  abdomen.  In  esti- 
BQ&t3i^  the  chances  of  gangrene,  it  muat  he  remembered  that 
it  oecuTB  much  more  promptly  after  the  symptoms  of  strangu- 
lation appear  in  sudden  recent  hernias,  than  it  does  in  old 
pnes. 

The  liiiuid  which,  as  has  been  already  mentioned,  is  usu- 
ally contained  in  the  sac,  may  not  only  serve  to  call  atten- 
tion to  its  accidental  opening,  but  may  also  be  taken  advan- 
tage of  to  open  it  safely  when  it  has  been  recognised,  and 
■^         29 
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its  opening  has  been  determinefl  upon.     It,  of  course,  col-^ 
lecte  at  tiie  moat  dependent  point,  and  there   intervene  -^ 
between  the  sac  and  the  bowel,  so  that  the  former  can  h^„ 
pinched  up  and  opened  without  injury  to  the  latter.     Whfe^ 
this  is  not  the  case,  the  Burgeon  must  pinch  up  a  very  snia?/ 
fnld  of  the  sac  wherever  he  can  do  ao,  or  do  as  Mr.  Lisbic 
did  in  a  case  where,  as  he  says,  "there  was  no  possibility 
of  pinching  up  the  aac,  either  with  the  finger  or  foreepe; 
it  contained  no  fluid,  and  was  impacted  most  firmly  wi& 
bowel;  very  luckily  the  membrane  was  there;  and,  obseir- 
ing  a  pelleton  of  fat  underneath,  I  scratched  very  cautionslj 
with  the  point  of  the  knife  in  the  unsupported  hand,  until  i 
trifling  puncture  was  made,  sufficient  to   admit  the  blunt 
point  of  a  narrow  biatonrj."'     The  opening  should  he  en- 
larged until  the  finger  can  be  introduced,  and  then  the  sac 
slit  up  on  it  as  a  guide.     If  the  omentum  is  then  found  fill- 
ing the  sac,  it  must  be  cautiously  cut  into,  for  it  is  probable, 
especially  in  umbilical  hernia,  that  a  strangulated  loop  of  in- 
testine will  be  found  in  its  centre.     If  such  a  loop  ia  fonnd, 
the  finger  must  be  passed  along  the  bowel,  the  director  i»- 
aerted  below  the  ring  of  the  omentum,  and  the  conatrictioi*- 
incised  just  sufficiently  to  admit  of  the  return  of  the  bowel-  1 

C,  Dividon  of  the  Stricture. — The  left  forefinger  i^  j 
passed  up  into  the  neck  of  the  sac  to  the  stricture,  tUo  pdj* 
upwards,  the  nail  pressing  against  the  intestines :  if  tb^ 
stricture  is  found  to  be  caused  by  a  fibrous  band  below  th^  | 
neck  of  the  sac,  it  may  be  divided  freely  without  rkk;  b**! 
if  it  is  situated  at  the  opening  in  the  abdominal  wall  throu^^''' ' 
which  the  hernia  made  its  escape,  the  division  must  be  mad^ 
with  reference  to  the  anatomy  of  the  region.  If  the  div»— ' 
sion  cannot  be  made  at  the  desired  point,  but  only  at  sonk^ 
other  where  an  incision  of  the  necessary  extent  would  l»^* 
dangerous,  the  stricture  must  be  slightly  nicked  at  ih^* 
point,  and  advantage  then  taken  of  the  partial  liberation  fc^ 
make  a  second  cut  in  the  proper  place. 

The  end  of  the  finger,  or  its  nail,  is  gently  engaged  i-' 
the  stricture,  its  pulp  against  the  selected  point  of  diviac*'^'^ 
and  tlie  knife,  a  probe -pointed,  slightly  curved  biBtour"  J 
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IUSG(1  on  the  fiat  along  its  palmar  surface  until  the  point 
fB  paaaed  through  the  stricture.  The  surgeon  then  turns 
I9  edge  upward  and  presses  it  against  the  stiicture  with 
ie  end  of  tbe  finger  on  which  it  rests.  A  Blight  crackling 
jinounces  the  division,  which  must  be  extended  or  repeated 
jt  different  points  until  the  finger  can  be  passed  freely 
jtrough  into  the  ahdomen. 

j'  Instead  of  an  ordinary  probe-pointed  bistoury,  a  specially 
(instrueted  hernia  knife  (Fig.  207)  is  often  used.     It  is 

Fig.  907. 


£'ol)e-point«d  and  its  cutting  edg  n  t  ra  tl  an  n  h 
ng.  The  knife  may  also  be  g,u  i  1  uj  n  a  1  tor 
patead  of  the  finger.  The  "  hem  I  e  o  a  b  oad  r 
baa  the  ordinary  one,  and  somet  m  ha.  a  b  oal  flan  e 
tch  side  to  keep  the  bowel  f  m  oil  n„  o  e  a„a  nst 
be  edge  of  the  knife. 

D.  Examination  and  Return  of  th  B  I  — The  bow  1 
Should  be  drawn  out  about  an  inch  n  0  1  that  the  co  - 
Btoieted  part  itself  may  be  examined,  for  it  19  very  bkely  to 
lie  badly  damaged.'  If  the  entire  loop  is  in  suitable  con- 
ation it  must  be  carefully  cleaned  of  all  blood  and  gradually 
"Earned  into  the  cavity  of  the  abdomen.  It  is  not  always 
**^y  to  decide,  however,  whether  or  not  its  condition  is 
suitable  for  return,  and  some  surgeons  have  recommended 
*&t  in  cases  of  doubt  it  should  be  covered  with  warm,  wet 
•otha  and  kept  under  observation  for  some  time,  the  atric- 
^*  of  course  having  been  previously  divided. 
■^^  very  great  change  in  the  color  of  the  loop  is  far  from 
'Oving  the  existence  of  gangrene.  A  deep  red,  vinous, 
'en  violet  color  does  not  preclude  recovery,  especially  if 

Uolmes  considers  this  improper  prnetit'e  unless  there  is  evidencB 
■•ctuiil  peribratioD,  because  tlie  tniction  may  be  sufficient  to  ntp- 
"'  rt»e  ialuBtiual  wall  already  weakened  by  iijeer.ition  of  its  mueous 
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the  surface  has  not  lost  its  lustre  ;  but  if  it  is  black,  or  deep    , 
brown,  or  grajish  yellow,  or  if  it  is  dull,  flaccid,  or  wrinkled, 
it  ia  certainly  gangrenous.     Of  course,  when  the  charae^ — 
teriatjc  gangrenous  odor,  or  the  fecal  odor  consequent  or^ 
perforation,  esiata,  there  can  be  no  doubt. 

If  the  loops  are  in  good  condition  but  hound  fast  to  oi^^ 
another,  or  to  the  omentum,  or  to  the  sac  by  firm  adhesion.^ 
great  caution  must  be  exercised  in  dealing  with  them.    Tfeg 
stricture  must  be  freely  divided  and  the  loops  emptied  of 
their  contents  by  pressure  ;  hut  the  adhesions,  which  haTfr 
probably  existed  for  a  long  time  without  inconvenience  to 
the  patient,  should  in  most  cases  be  left  undisturbed,  the 
wound  closed,  and  the  hernia  treated  as  an  irreducible  one. 

It  is  not  always  easy  to  return  the  intestines  even  after 
the  stricture  has  been  divided.  The  surgeon  should  try  to 
reduce  one  end  at  a  time,  by  S(i[ueeziug  its  contents  lack 
into  the  abdomen  and  pushing  the  gut  in  afterwards.  It 
the  bowel  is  very  tense  the  gas  may  be  drawn  off  with  a 
fine  aspirator,  or  small  punctures  made  with  the  point  of  & 
knife.  If  rupture  occurs,  and  the  bowel  ia  otherwise  in 
good  condition,  it  must  be  closed  with  tbe  continuous  suture 
(Holmes)  and  returned  into  tbe  abdomen. 

If  the  intestine  is  gangrenous  an  artificial  anus  must  be 
formed,  and  it  is  well  to  8tit«b  the  bowel  fast  to  the  edgeg 
of  the  hernial  ring,  as  in  euterotomy.  If  tbe  gangrene 
extends  to  the  point  of  stricture  and  the  bowel  cannot  ba 
drawn  further  out,  tbe  stricture  must  not  be  divided,  lest 
the  bowel  should  slip  back  and  feces  escape  into  the  peri- 
toneal cavity.  The  gangrenous  portion  must  be  incised, 
and  then  if  the  feces  pass  freely  nothing  more  need  be 
done,  beyond  taking  measures  to  prevent  the  bowel  from 
slipping  hack,  such  as  making  its  edges  fast  to  tb%  sides  of 
the  incision,  or  passing  a  stout  ligature  through  the  mesear 
tery  and  fastening  it  to  tbe  skin  with  adhesive  plaster.  Bnt 
if  the  stricture  still  prevents  the  flow  of  feces,  Gosselin'a 
plan  of  dilating  it  by  introducing  the  finger  into  the  intes- 
tine should  be  adopted. 

E.  Treatment  of  the  Omentum. — If  only  a  small  amount 
of  omentum  is  found  in  the  sac,  and  if  it  is  in  good  condi- 
tion, it  may  be  returned  ;  but  if  there  is  much  of  it,  orif 
it  is  inflamed,  suppurating,  or  gangrenous,  it  must  be  kepi 
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out.  Holmes  sava  the  practice  at  St.  George's  Hospital  is 
to  transfix  its  base  witli  a  stout  double  ligature  and  cut  it 
off,  bringing  the  ends  of  the  ligature  out  through  the  wound; 
Bojne  excise  it  and  tic  all  bleeding  points,  while  others  again 
Bimply  leave  it  in  the  wound. 

Strangtilated  Inymnal  Hernia. — Inc^uin;il  hernia  may 
te  oblique  or  direct.  The  former  leaves  the  abdomen  at  the 
internal  (deep)  abdominal  ring,  having  the  deep  epigastric 
artery  on  its  inner  side  (Y\g.  208),  passes  down  the  in- 

Fig.  208. 


\  guinal  canal,  and  emerges  at  the  external  abdominal  ring 
I  (P'S-  209) ;  the  latter  makes  its  way  through  Hesselbach's 
I  triangle,  a  space  bounded  by  the  epigastric  artery,  Pou- 
I  part's  ligament,  and  the  rectus  abdominis  muscle  (Fig. 
■  208^,  and  also  emerges  at  the  external  abdominal  ring. 
I  The  former  is  by  far  the  more  common  variety,  and  the 
Ksoat  of  stricture  is  usually  at  tlie  internal  abdominal  ring, 
29* 


342      OPERATIONS    UPON    ABDOMINAL    WALL, 

Lut  sometimes  in  the  scrotum,  at  a  point  where  tli6  intestine 
has  forced  its  way  through  a  fibrous  septum  limiting  an  en- 
cysted liydrocele  of  the  cord.  In  the  second  variety  the 
stricture  may  be  at  the  external  ring  or  at  the  conjoined 
tendon,  the  epigastric  artery  lying  at  its  outer  aide. 


Operation. — The  parts  having  been  well  shaved,  the 
patient  ia  aneeathetized  and  placed  upon  hia  back,  with  hia 
shoulders  slightly  raised,  thighs  flexed  and  adducted.  The 
surgeon  pinches  up  a  broad  fold  of  skin  and  aubcutaneoiis 
tissue  aeroas  the  long  axis  of  the  swelling,  transfixes  it  at 
its  b^e  with  a  straight  bistoury,  and  cuts  vertically  through 
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it,  thus  dividing  most  of  the  tissues  without  danger  of  injury 
■to  the  sac  or  intestinB;  if  necessary,  this  incision  must  be 
leogthened,  so  that  its  upper  extremity  will  lie  at  or  above 
■the  external  abdominal  ring,  and  ita  lower  extremity  below 
■the  bottom  of  the  hernial  sac.  The  underlying  layers  are 
ihen  pinched  up  one  by  one  with  the  thumb  and  finger,  or 
■with  fine  forceps,  and  divided  upon  a  director  until  the  sac 
is  i-eachedi 

If  the  sac  is  recognized,  and  if  it  is  thought  beat  not  to 
open  it,  its  limits  must  be  well  cleared  and  defined,  unless  it  is 
very  large,  and  the  finger  passed  into  the  external  abdominal 
ring.  If  the  ring  is  tight,  the  internal  pillar  must  be  divided 
direcdy  upwards  with  a  probe-pointed  knife,  all  constricting 
bands  about  the  neck  of  the  sac  raised  upon  the  director  and 
cut,  and  the  canal  and  internal  ring  explored  with  the  left 
forefinger.  If  the  stricture,  which  is  usually  situated  at 
the  internal  ring,  is  then  found  to  be  external  to  the  sac,  it 
must  be  cautiously  nicked  directly  upwards  with  a  narrow 
probe-pointed  bistoury  or  a  hernia  knife  (Fig.  207).  This 
nicking  may  be  repeated,  if  necessary,  at  one  or  two  points 
on  the  upper  and  outer  side,  until  it  becomes  possible  to 
press  the  intestines  hack  into  the  abdomen.  The  sac  itself 
is  then  reduced,  unless  the  hernia  is  an  old  one,  or  adhe- 
sions have  formed,  and  the  woimd  is  closed  with  sutures 
except  at  ita  lower  angle. 

If,  however,  the  sac  is  to  be  opened,  every  precaution 
must  be  taken  to  avoid  injury  to  the  intestinca.  The  best 
point  for  opening  it  is  at  its  extreme  lower  end,  because  a 
little  serum  is  usually  collected  there,  separating  it  from 
the  bowel.  It  must  be  pinched  up,  if  possible,  at  the  point 
selected,  and  an  opening  made  with  the  knife  held  fiat 
against  it;  a  diitctor  or  the  finger  is, then  passed  tlirougli 
the  opening,  and  the  full  length  of  the  sac  slit  up.  Tho 
constriction  is  then  sought  for,  and,  if  found  above  the 
I  external  ring,  must  be  nicked  or  divided  upwards,  as  before 
described. 

If  it  can  be  poaitiyely  made  out  that  the  hernia  is  of  the 
Mique  variety,  the  cutting  should  be  done  on  the  outer  side, 
for  the  epigastric  artery  lies  close  to  the  inner  aide  of  the 
.  internal  ring,  through  which  this  variety  passes ;  and  if  it 
is  known  to  he  of  the  liin-et  variety,  the  cutting  must  be 
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(lone  upon  the  inner  side.  Biit,  unfortunately,  in  most  cases  , 
the  ilrag^^iig  of  tlie  hernia  brings  the  two  riuga  iininediately  -, 
opposite  each  other,  so  that  the  inguinal  canal  can  no  longer     -^ 

be  said  to  exist,  and  the  diagnosis  cannot  be  made  with  cer- j. 

tainty.  The  incision  must  then  be  made  upwards,  paralleL^"^ 
t*i  the  course  of  the  epigastric  artery,  j 

Tlie  intestine  must  next  be  examined  to  ascertain  if  it  i^  j 
in  a  fit  condition  to  be  returned;  and  here  it  iDust  not  b<^  ^ 
forgotten  to  dravr  down  an  inch  or  more  of  each  end  so  th&=^^ 
the  part  which  has  undergone  constriction  may  also  be  exi^^^ 
mined.  If  the  condition  is  satisfautorj,  the  bowel  is  r~~-^- 
turned  gradually,  not  en  magse,  the  sac  also,  if  free ;  ai^^^j 
the  wound  closed,  exeept  at  the  dependent  angle. 

Malifaii/ne'i  Method. — Malgaigne  made  a  small  inciaicrrja 
directly  over  the  supposed  seat  of  the  stricture,  and  divid^^j  ■ 
all  the  tissues  down  to  the  aae.  If  a  fibrous  ring  was  t^tae 
cause  of  the  strangulation,  it  would  be  divided  in  the  coui — ^e 
of  the  incision,  and  the  hernia  could  then  be  reduced  with<^  nit  ' 
opening  the  sac.  If,  on  the  other  hand,  the  stricture  w—  aa 
caused  by  the  neck  of  the  sac,  he  divided  the  latter  frczzam  ■ 
without  inwards  very  cautiously,  or,  if  it  was  very  tigf^t, 
made  a  small  opening  in  the  peritoneum  above  and  belc»  w,  ' 
passed  a  director  through  the  neck,  and  cut  upon  it. 

This  method  is  entirely  inapplicable  whenever  it  is  nec3«s.     j 
sary  to  examine  into  the  condition  of  the  bowel ;  and   "tie 
persistence  of  a  pouch  in  which  pus  can  accumulate  is  a 
groat  objection  whenever  the  sae  has  to  be  opened.     Tie 
only  advantage  which  it  possesses  over  the  ordinary  opera- 
tion in  the  class  of  rarer  cases  where  the  stricture  is  situ- 
ated  outside  of  the  sac  is  the  comparatively  unimportaiit 
one  of  requiring  a  smaller  iucision. 

Strnni/iilated   Fettwral   Hei'nia. — The   intestine  i 
descent  occupies  a  canal  which  begins  at  the  femoral  riug 
tinder  Poupart's  ligament,  between  the  free  arched  bonier 
of  Uimbomat'a   ligament  and   the   femoral  vessels  (Fig.   . 
SOS*),  and  ends  at  the  saphenous  opei^ng  in  the  fascia  lata  J 
of  the  thigh.     After  passing  through  the  opening  it  turns  I 
upwards  over  the  groin.     The  normal  length  of  the  canali 
is  about  an  inch,  but  in  hcniias  of  long  standing  it  is  mud 
shortened  by  the  approximation  of  its  two  ends.    The  m 
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Fig.  210. 


of  atricture  is  now  thought  to  Ho  in  most  caaoa  at  the  saphe- 
nous opening,  and  not  at  the  base  of  Gimbemat's  ligament,  as 
was  formerly  supposed ;  free  division  is  possible  at  the  former 
point  on  the  upper  and  inner  side  widiout  the  risk  of  injury 
to  any  organ,  except  possibly  the  spermatic  cord,  and  that 
IS  at  such  a  distance  as  to  be  practically  out  of  harm's  way. 
Under  ordinary  circumstances,  Oimbemat's  ligament  can  also 
be  safely  divided  on  the  inner 
side,  but  in  about  one  and  one- 
half  per  cent,  of  cases  the  obtu- 
rator artery  pursues  the  anoma,- 
loua  course  shown  in  Fig.  210, 
and  then  lies  directly  in  the 
way  of  the  knife.  The  neck  of 
the  sac  under  such  circum- 
stances is  entirely  surrounded ; 
on  its  ont«r  side  are  femoral 
vessels,  above  are  the  spermatic 
cord  and  common  trunk  of  the  ""'"'obiumo/K^iCry! ""'"""" 
epigastric  and  obturator  arte- 
ries, on  its  inner  side  the  obturator  artery,  below  it  the 
hone.  The  only  safe  plan  of  relieving  the  stricture,  there- 
fore, is  to  nick  it  slightly,  to  the  depth  of  one  or  two  milti- 
metres,  at  several  points  on  its  upper  and  inner  borders, 
feeling  carefully  with  the  tip  of  the  finger  for  pulsation  he- 
fore  cutting.  The  coverings  of  the  hernia  are  thin  and 
composed  of  the  skin,  subcutaneous  tissue,  cribriform  fascia 
sometimes,  septum  crurale,  and  peritoneum. 

The  incision  may  ho  straight  or  curved,  the  convexity 
directed  downwards  and  outwards,  or  T-shaped,  the  hori- 
zontal branch  being  made  along  Poiipart's  ligament,  the 
other  passing  directly  downward  over  the  saphenous  open- 
ing. The  horizontal  incision  should  be  made  by  transfixing 
a  vertical  fold  of  skin  and  subcutaneous  tissue  pinched  up 
between  the  thumb  and  fingers,  the  other  should  ho  made 
from  without  inwards.  The  underlying  tissues  must  he 
divided,  and  the  sac  exposed  or  opened  in  the  manner  de- 
scribed under  General  Birectwng,  and  the  seat  of  atricture 
sought  for  and  divided  according  to  the  rules  above  laid  down. 
If  the  operator  has  decided  to  perform  the  so-called  mintir 
operation — that  is,  not  to  opeti  the  sac — the  edge  of  the 
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saphenous  opening  must  be  carefully  exposed  and  divided 
on  its  upper  and  inner  side,  the  finger  passed  into  the  canal, 
and  Gimbernat's  ligament  nicked  if  necessary. 

Malgaigne  pursued  the  same  method  as  in  femoral  hernia, 
cutting  down  upon  the  seat  of  the  stricture,  tearing  the  edge 
of  the  saphenous  opening  with  a  blunt  spatula  instead  of 
cutting  it,  and  not  opening  the  sac  unless  he  had  good  rea- 
son to  suppose  the  sac  was  already  damaged.  It  is  par- 
ticularly unsafe  to  reduce  a  femoral  hernia  unopened ;  first, 
because  the  boundaries  of  the  canal  are  so  tough  and  un- 
yielding that  gangrene  follows  promptly  on  strangulation, 
especially  in  a  small  recent  hernia ;  and  secondly,  because 
the  reduction  may  seem  to  be  complete  while  a  strangulated 
knuckle  of  intestine  still  remains  within  the  stricture. 

Strangulated  Umbilical  Hernia. — ^Itis  generally  claimed 
that  true  umbilical  hernia,  that  is,  hernia  through  the  umbi- 
lical ring,  is  almost  always  congenital,  and  that  the  hernias 
w^hich  occur  during  adult  life  emerge,  not  through  the  ring, 
but  through  an  accidental  opening  in  the  linea  alba  near  it, 
and  therefore  deserve  the  name  of  peri-umbilical ^  given 
them  by  Gosselin.  While  this  condition,  that  is,  of  escape 
through  a  chance  opening  in  the  linea  alba,  may  exist  in 
some  cases,  Richet^  has  sought  to  prove  by  anatomical  con- 
siderations and  by  tlie  results  of  the  examination  of  three 
cases  of  hernia,  that  true  umbilical  hernia,  on  the  contrary, 
is  the  rule,  and  the  other  is  the  exception.  He  shows  that 
tlie  weak  point  of  the  ring  is  its  upper  portion,  and  that 
when  the  cicatrix  is  pressed  downward  and  given  a  semi- 
circular form  by  the  hernia,  a  complete  ring,  which  seems 
to  be  situated  above  that  corresponding  to  the  vein  and 
arteries,  is  constituted  by  the  cicatrix  below  and  the  upper 
part  of  the  opening  above,  and  exactly  resembles  a  distended 
accidental  perforation. 

The  peritoneum  is  much  more  adherent  to  the  abdominal 
wall  in  the  umbilical  than  it  is  in  the  inguinal  region,  and, 
consequently,  the  sac  of  a  hernia,  being  formed  by  the  dis- 
tension of  a  small  portion  of  peritoneum,  is  exceedingly  thin, 
in  fact  its  existence  has  been  denied.     The  coverings  of  the 
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hemia  are  the  skin,  cellular  tissue,  and  peritoneum ;  its 
contents  are  the  small  intestine,  sometimes  the  transverse 
colon,  and  in  the  adult  the  omentum. 

The  results  of  kelotomj  in  umbilical  hemia  have  been  so 
unfavorable  that  Uuguier  proposed  the  operation  should  bo 
restricted  to  recent,  small  hernias  which  were  prerioualy 
reducible,  and  that  all  others  should  be  left  entirely  to  them- 
selves, or  that  at  the  moat  an  incision  should  be  made  to 
facilitate  the  escape  of  the  fecal  contents.  Tliis  proposal 
did  not  receive  the  sanction  of  the  Soci^t^  de  Chirur^e, 
before  which  it  was  made,  and  the  practice  now  is  to  relieve 
the  constriction  even  when  it  b  not  considered  safe  to  return 
the  bowel.  In  small  hernias  the  sac  must  be  freely  opened 
if  the  strangulation  has  lasted  for  any  Icn^h  of  time :  io 
the  larger  ones  the  stricture  may  be  divided,  if  possible, 
ouraide  the  sac  or  through  a  small  opening  made  in  the  sac 
near  the  ring.  When  the  hemia  seems  to  be  entirely 
omental  the  sac  must  be  divided  and  the  omentum  torn 
through  and  ejiamined,  lest  it  should  contain  a  strangulated 
knuckle  of  intestine,  i 

The  cutaneous  incision  may  be  straight,  curved,  crucial, 
or  X-shaped ;  the  ti^ues  must  be  divided  very  cautiously, 
for  tlie  coverings   are  thin  and  the  sac   adherent.     The  1 
stricture  must  be  divided  at  the  upper  portion  and  directly  J 
upwards.  I 

Strangulated  Obturator  Hernia. — A  long  incision  is  j 
made  parallel  to  the  femoral  vessels  and  about  an  inch 
away  from  them  on  the  inner  side.  The  pectineus  mnscle  A 
is  exposed  and  divided,  as  are  also  any  fibres  of  the  obtu- 
rator extemus  whose  division  may  be  necessary  to  give  i 
access  to  the  seat  of  the  stricture.  The  relations  of  the  i 
ari«ry  and  nen'C  ta  the  neck  of  the  sac  must  he  determined,  J 
and  Uie  division  made  in  such  a  direction  that  they  will  not  4 
be  injured.  I 

Radical  Cure  of  Inguinal  ffernia  (Wood'). — ^The  prin-  i 
ciple  of  Mr.  Wood's  operation  is  to  draw  the  anterior  and  \ 
posterior  borders  of  the  abdominal  rings  and  the  sides  of  J 

'  Wood  on  Rnpturc,  Louilon,  18ti3  I 
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the  canal  together   above   the   Bpermatic   cord,  so   as   1^^ 
dimmiBh  the  size  of  the  canal  and  restore  its  valve-lits^^ 
action.     In  his  first  twenty  operations  he  used  a  hemp^^ 
ligature,  but  he  afterwards  discarded  it  for  a  atout  ailver-fa^ 
copper  wire  about  two  feet  long.     The  wire  must  not   ^ 
fine,  for  if  it  were  it  would  cut  through  the  fibrous  aponeu- 
roses and  defeat  its  own  object ;  copper  is  better  than  silver 
because  it  is  less  likely  to  kink  and  break,  and  better  thao 
iron  because  more  flexible.     The  special  inatrumenta  re. 
quired  are  a  needle  and  a  knife.    The  needle  is  stout,  mnch 
curved  in  the  shaft,  less  so  near  the  point,  and  mounted  in 
a  strong  handle  (Fig.  211).    The  point  is  blunt  am' 


Fig.  2 


shaped,  intended  not  to  cut  but  to  split  its  way  through  tlie 
tendons.  The  eye  of  the  needle  shoulil  be  smoothly  coun- 
ter-sunk and  slightly  grooved  towards  the  point  so  aa  to 
lodge  the  wire,  Tlie  knife  is  small,  the  edge  cutting  only 
for  an  inch  near  the  point,  the  back  stout.  The  end  of  ttie 
handle  should  be  thin,  flat,  and  rounded,  so  that  it  can  be 
used  to  separate  the  fascia  from  the  skin. 

Aniestiiesia  is  essential,  and  must  be  carried  to  complete 
relaxation ;  the  pubis  and  scrotum  must  be  shaved ;  dorssl 
decubitus,  shoulders  well  raised.  The  surgeon  will  find  it 
moat  convenient  to  stand  on  the  afiected  side,  and  to  use  for 
invagination  the  forefinger  of  hia  right  hand  for  the  patient's 
right  side,  and  vice  vend.  The  hernia  is  then  completely 
reduced,  and  if  there  is  any  tendency  to  cough  an  asaiatant 
must  prevent  its  return  by  making  pressure  over  the  internal 
(deep)  ring  during  the  preliminary  incisions. 
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An  incision  from  one  to  two  inchea  long  ia  made  down-  , 
wards  and  outwards  through  the  skin  of  the  Bcrotum,  over 
the  fundus  of  the  sac  if  the  rupture  is  large,  and  a  little 
below  it  if  small.  If  the  rupture  is  a  bubonocele,  confined 
to  the  inguinal  canal,  the  incision  must  be  made  one  and  a 
half  incbes  below  the  spine  of  the  pubis.  The  skin  about 
the  incision  is  next  separated  from  the  fascia  over  an  area 
of  at  least  two  inches  in  diameter ;  usually  this  can  be  ac- 
complished with  the  thin  end  of  the  handle  of  the  knife. 

Next,  the  patient's  thighs  having  been  brought  together 
and  flexed,  the  surgeon  passes  his  forefinger  into  the  inci- 


aion,  the  nail  behind,  and  invaginates  the  fascia  into  the 
canal,  beginning  tow  down  so  as  to  get  the  finger  as  much 
as  possible  behind  the  sac,  between  its  fundus  and  the  sper- 
matic cord.     The  finger  is  passed  aa  far  as  possible  into  the 
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canal,  and  the  position  of  the  cord  and  Poupart's  ligament 
distinctly  made  out ;  then  by  hooking  it«  point  forward  the 
lower  border  of  the  internal  oblitiue  nmscle  will  be  felt 
raised  upon  it  (Fig.  212),  and  may  be  more  diatiiictly  re- 
cognized by  its  great«r  thiclmesa  if  the  fingers  of  the  other 
hand  are  placed  over  it  in  the  groin.  By  pressing  the 
finger  inwards  the  operator  will  now  feel  at  ita  radial  sidb 
the  edge  of  the  conjoined  teTidon  raised  with  the  muscle  and 
placed  in  relief  on  the  posterior  wall  of  the  canal. 

The  needle,  unarmed  and  well  oiled,  ia  then  passed  along 
tlie  same  side  of  the  finger,  and  pushed  through  the  tendoD 


at  its  moat  salient  part,  so  as  to  take  up  a  considerable  por- 
tion of  it  (Fig.  212),  and  then  upwards  and  inwards,  tra- 
versing the  tendon  of  the  exteraal  oblique  (internal  pillar 
of  the  extenial  ring),  until  its  point  raises  the  skin  of  the 
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Holmes  says  the  practice  at  St.  George's  Hospital  is 

>  transSx  its  base  with  a  stout  double  ligature  and  cut  it 

off,  bringing  the  ends  of  the  ligature  out  through  the  wound ; 

jsomo  excise  it  and  tie  all  bleeding  points,  while  others  again 

blmply  leave  it  in  the  wound. 

I  Strangv-lfited  Inguinal  Hernia. — Inguinal  hernia  may 
be  obliijue  or  direct.  The  former  leaves  the  abdomen  at  the 
Bntemal  (deep)  abdominal  ring,  having  the  deep  epigastric 
Iftrtery  on  its  inner  side  (Fig.  208),  passes  down 


ainal  canal,  and  emerges  at  the  external  abdominal  ring 
?Fig.  209) ;  the  latter  makes  its  way  tliroiigh  Heaselbach's 
riangle,  a  space  bounded  by  the  epigastric  artery,  I'ou- 
lart's  ligament,  and  the  rectus  abdominis  muscle  (Fig. 
B08),  and  also  emerges  at  the  external  abdominal  ring. 
Tlie  former  is  by  far  the  more  common  variety,  and  the 
pscat  of  stricture  is  usually  at  the  int^^ruiil  abdominal  ring, 
20* 


,   ET^^™ 
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but  sometimes  in  the  serotuin,  at  a  point  where  the  iiit«stineE 
has  forced  its  way  through  a  fibrous  septum  limiting  an  en^ 
ojaled  hydrocele  of  the  cord.  In  the  second  variety  th»- 
stricture  may  be  at  the  external  ring  or  at  the  coajoine* 
tendon,  the  epigastric  artery  lying  at  its  outer  aide. 


Fig.  209. 


Operation. — The  parts  having  been  well  shaveci.  t^]* 
patient  is  anresthetized  and  placed  upon  hia  hack,  with  'in 
shoulders  slightly  raised,  thiglis  flexed  and  adducted.  '■'''"' 
surgeon  pinches  up  a  broad  fold  of  skin  and  subcwtaneo"^ 
tissue  across  the  long  a^i^  of  the  swelling,  transfixes  if 
\ia  base  with  a  straight  bistoury,  and  cute  vertically  tlimu;;li 
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it,  thus  dividing  most  of  the  tissues  without  danger  of  injury 
to  the  sac  or  inteBtinc ;  if  necessary,  this  incision  must  be 
lengthened,  so  that  its  upper  extremity  will  lie  at  or  above 
the  external  abdominal  ring,  and  its  lower  extremity  below 
the  bottom  of  the  hernial  sac.  The  underlying  layers  are 
then  pinched  up  one  by  one  with  the  thumb  and  finger,  or 
with  fine  forceps,  and  divided  upon  a  director  until  the  sac 
is  reached. 

If  the  sac  is  recognized,  and  if  it  is  thought  best  not  to 
open  it,  its  limits  must  be  well  cleared  and  defined,  unless  it  is 
very  large,  and  the  finger  passed  into  the  external  abdominal 
ring.  If  the  ring  is  tight,  the  internal  pillar  must  be  divided 
directly  upwards  with  a  probe-pointed  knife,  all  constricting 
bands  about  the  neck  of  the  sac  raised  upon  the  director  and 
cut,  and  the  canal  and  interna!  ring  explored  with  the  left 
forefinger.  If  the  stricture,  which  is  usually  situated  at 
the  internal  ring,  is  then  found  to  be  external  to  the  sac,  it 
must  be  cautiously  nicked  directly  upwards  with  a  narrow 
probe-pointed  bistoury  or  a  hernia  ktufe  (Fig.  207).  This 
nicking  may  be  repeate<t,  if  necessary,  at  one  or  two  points 
on  the  upper  and  outer  side,  until  it  becomes  possible  to 
press  the  intestines  back  into  the  abdomen.  The  sac  itself 
IS  then  reduced,  unless  the  hernia  is  an  old  one,  or  adhe- 
Bioiis  have  formed,  and  the  wound  is  closed  with  sutures 
except  at  its  lower  angle. 

If,  however,  the  sac  is  to  be  opened,  every  precaution 
must  be  taken  to  avoid  injury  to  the  intestines.  The  best 
point  for  opening  it  is  at  its  extreme  lower  end,  because  a 
little  serum  is  usually  collected  there,  separating  it  from 
the  bowel.  It  must  be  pinched  up,  if  possible,  at  the  point 
selected,  and  an  opening  made  with  the  knife  held  flat 
against  it;  a  director  or  the  finger  is, then  passed  through 
the  opening,  and  the  full  lengtli  of  the  sac  slit  up.  The 
:Con3trictioQ  is  then  sought  for,  and,  if  fouml  above  the 
external  ring,  must  be  nicked  or  divided  upwards,  as  before 
I  described. 

[■  If  it  can  be  positiyely  made  out  that  the  hernia  is  of  the 
\eblique  variety,  the  cutting  should  be  done  on  the  outer  side, 
tfor  the  epigastric  artery  lies  close  to  the  inner  side  of  the 
lititemal  ring,  through  wliich  this  variety  passes ;  and  if  it 
is  known  to  be  of  the  i^tiYfM'ariety,  the  cutting  must  be 
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done  upon  the  inner  side.     But,  unfortunately,  inmost  cases 
the  dragging  of  the  hemia  brinj;s  the  two  riuga  immediate!}' 
opposite  each  other,  so  that  tlie  inguinal  canal  can  no  longer-^ 
be  said  to  exist,  and  the  diagnosis  cannot  be  made  with  cer— -- 
tainty.     The  incision  must  then  be  made  upwards,  paralle^!^ 
to  the  course  of  the  epii^aatric  artery. 

The  intestine  must  uext  be  examined  to  ascertain  if  it  ^^ 
in  a  fit  condition  to  be  returned;  and  here  it  must  not  t^^ 
forgotten  to  draw  down  an  incli  or  more  of  each  end  so  tli^^j 
the  part  which  has  undergone  constriction  may  also  be  es  ^. 
mined.  If  the  condition  is  satisfactory,  the  bowel  ia  tie. 
turned  gradually,  not  en  masse,  the  sac  also,  if  free ;  am/ 
the  wound  closed,  except  at  the  dependent  angle. 

Malgaigne's  Method.- — Malgaigne  made  a  small  incision 
directly  over  the  supposed  seat  of  the  stricture,  and  divided 
all  the  tissues  down  to  the  sac.  If  a  fibrous  ring  was  the 
cause  of  the  strangulation,  it  would  be  divided  in  the  course 
of  the  incision,  and  the  heniia  could  then  be  reduced  without 
opening  tlie  sac.  If,  on  the  other  hand,  the  stricture  waa 
caused  by  the  neck  of  the  sac,  he  divided  the  latter  from 
■without  inwards  very  cautiously,  or,  if  it  was  very  tight, 
made  a  small  opening  in  the  peritoneum  above  and  below, 
passed  a  director  through  the  neck,  and  cut  upon  it. 

This  method  is  entirely  inapplicable  whenever  it  is  neces- 
sary to  examine  int«  the  condition  of  the  bowel ;  and  the 
persistence  of  a  pouch  in  which  pus  can  accumulate  is  a 
great  objection  whenever  the  sac  has  to  be  opened.  The 
only  advantage  which  it  possesses  over  the  ordinary  opera- 
tion in  the  class  of  rarer  cases  where  the  stricture  is  situ- 
ated outside  of  the  sac  ia  the  comparatively  unimportant 
one  of  requiring  a  smaller  incision. 

Strangulated  Femoral  Hernia. — The  intestine  in  its 
descent  occupies  a  canal  which  begins  at  the  femoral  ring 
under  Poupurt'a  ligament,  between  the  free  arched  border 
of  Gimbemat's  ligament  and  the  femoral  vessels  (_E1g. 
208),  and  ends  at  the  saphenous  openjng  in  the  fascia  lata 
of  the  thigh.  After  passing  through  the  opening  it  turns 
upwards  over  the  groin.  The  normal  length  of  the  canal 
is  about  an  inch,  but  in  hernias  of  long  standing  it  is  much 
shortened  by  the  approximation  of  its  two  ends.     The  seat 


Fig.  210. 
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trf  stricture  is  now  thought  to  lie  in  most  casos  at  the  saphe- 
8  opening,  and  not  at  tho  base  of  Gimberaat'e  tiframent,  as 
iwas  formerly  supposed ;  free  division  is  possible  at  the  former 
point  on  the  upper  and  inner  side  without  the  risk  of  injury 
fto  any  organ,  except  possibly  tho  spermatic  cord,  and  that 
KB  at  such  a  diatance  as  to  be  practically  out  of  harm's  way. 
Under  ordinary  circumstances,  Gimbemat'a  ligament  can  also 
be  safely  divided  on  the  inner 
Btde,  but  in  about  one  and  one- 
lialf  per  cent,  of  cases  the  obtu- 
rator artery  pursues  the  anoma- 
lous course  shown  in  !Fig.  210, 
and  then  lies  directly  in  the 
way  of  the  knife.  Tbe  neck  of 
tiie  sac  under  such  circum- 
stances is  entirely  surrounded ; 
I  on  its  onter  side  are  femoral 
Teasels,  above  are  the  spermatic 
cord  and  common  trunk  of  the 
epigastric   and  obturator  artc- 

riBB,  on  its  inner  aide  the  obt\irat«r  artery,  below  it  the 
bone.  The  only  safe  plan  of  relieving  the  stricture,  there- 
fore, is  to  nick  it  slightly,  to  the  depth  of  one  or  two  milli- 
metres, at  several  points  on  its  upper  and  inner  borders, 
feeling  carefully  with  the  tip  of  the  finger  for  pulsation  be- 
fore cutting.  The  coverings  of  the  hernia  are  thin  and 
composed  of  the  skin,  subcutaneous  tissue,  cribriform  fascia 
Bometimes,  septiun  crurale,  and  peritoneum. 

The  incision  may  be  straight  or  curved,  the  convexity 
directed  downwards  and  outwards,  or  T-shaped,  the  hori- 
zontal branch  being  made  along  Poupart's  ligament,  the 
other  passing  directly  downward  over  the  saphenous  open- 
ing. The  horizontal  incision  should  be  made  by  transfixing 
ft  vertical  fold  of  skin  and  subcutaneous  tissue  pinched  up 
between  the  thumb  and  fingers,  the  other  should  be  made 
from  without  inwards.  The  underlying  tissues  must  he 
divided,  and  the  sac  exposed  or  opened  in  the  manner  de- 
scribed under  General  Directions,  and  the  seat  of  stricture 
.Bought  for  and  divided  according  to  the  rules  above  laid  down. 
If  the  operator  has  decided  to  perform  the  so-called  minor 
operation — that  is,  not  to  open  the  sac — the  edge  of  tho 


I 
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saplienoTifl  opening  muat  be  carefully  exposed  and  divided  _^ 
on  its  upper  and  inner  side,  the  finger  passed  into  the  canal,      _ 
and  Gimbemat's  ligament  nicked  if  necessary.  ' 

Malgaigne  pursued  tho  same  method  as  in  femoral  hernia 
cutting  down  upon  the  seat  of  the  stricture,  tearing  the  edg^^     ' 
of  the  saphenous  opening  with  a  hlunt  spatula  instead  "  ^^] 
cutting  it,  and  not  opening  the  sac  unless  he  had  good  ret^^^^ 
son  to  suppose  the  aac  was  already  damaged.     It  ia  pat^~-j. 
ticularly  unsafe  to  reduce  a  femoral  heniia  unopened;  fir!K-,_, 
because  the  boundaries  of  the  canal  are  so  tough  and  u;:;^^ 
yielding  that  gangrene  follows  promptly  on  strangulatit^  :^ 
especially  in  a  small  recent  heniia ;  and  secondly,  becai^^g' 
the  reduction  may  seem  to  be  complete  while  a  strangulafcerf 
knuckle  of  intestine  still  remains  within  the  stricture. 

Strangulated  Umhilioal  Hernia. — ^Itis  generally  claimed 
that  true  umbilical  hernia,  that  is,  hernia  through  the  umbi. 
lical  ring,  is  almost  always  congenital,  and  that  the  hernias 
which  occur  during  adult  life  emerge,  not  through  the  ring, 
but  through  an  accidental  opening  in  the  linea  alba  near  it, 
and  therefore  deserve  the  name  of  periumbilical,  given 
them  by  Gosselin.  While  this  condition,  that  ia,  of  eacipe 
through  a  chance  opening  in  the  linea  alba,  may  exist  in 
some  cases,  Richet'  has  sought  to  prove  by  anatomical  con- 
siderations and  by  the  results  of  the  examination  of  three 
cases  of  hernia,  that  true  umbilical  hernia,  on  the  contrary, 
is  the  rule,  and  the  other  is  the  exception,  lie  shows  that 
the  weak  point  of  the  ring  is  its  upper  portion,  and  that 
when  the  cicatrix  is  pressed  downward  and  given  a  semi- 
circular form  by  the  hernia,  a  complete  ring,  which  seeraa 
to  be  situated  above  that  corresponding  to  the  vein  and 
arteries,  is  constituted  by  the  cicatrix  below  and  the  upper 
part  of  the  opening  above,  and  exactly  resembles  a  distended 
accidental  perforation. 

The  peritoneum  is  much  more  adherent  to  the  abdonunal 
wall  in  the  umbilical  than  it  is  in  the  inguinal  region,  and, 
consequently,  tho  sac  of  a  hernia,  being  formed  by  the  dia- 
tenaion  of  a  small  portion  of  peritoneum,  is  exceedingly  thin, 
in  fact  its  existence  has  been  denied.     The  coverings  of  the 

'  Anntoinie  MfiJieo-Chinirgicale,  Part  II.  p.  378. 
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hernia  are  tlie  skin,  cellular  tissue,  and  peritoneum ;  its 
contents  are  the  small  intestine,  sometimes  the  trausverse 
Bolon,  and  in  the  adult  the  omentum. 
f  The  results  of  kclotomy  iu  umhilical  hemia  have  been  so 
linfavorable  that  Huguier  proposed  the  operation  should  be 
restricted  to  recent,  small  hernias  which  were  previously 
reducible,  and  that  all  others  should  be  left  entirely  to  them- 
selves, or  that  at  the  most  an  incision  should  be  made  to 
Bujxlitate  the  escape  of  the  fecal  contents.  This  proposal 
Bid  not  receive  the  sanction  of  the  Soci^t^  de  Chirurgie, 
before  which  it  was  made,  and  the  practice  now  is  to  relieve 
Oie  constriction  even  when  it  is  not  considered  safe  to  return 
Rie  bowel.  In  small  hernias  the  sac  must  bo  freely  opened 
Sf  the  strangulation  has  lasted  for  any  length  of  time  ;  in 
the  larger  ones  the  stricture  may  be  divided,  if  possible, 
lOutside  the  sac  or  through  a  small  opening  made  in  the  sac 
inear  the  ring.  Whon  tho  hernia  seems  to  be  entirely 
jpmental  the  sac  must  be  divided  and  the  omentum  torn 
i^rough  and  examined,  lest  it  should  contain  a  strangulated 
Ruckle  of  intestine. 

I  The  cutaneous  incision  may  he  straight,  curved,  crucial, 
ttor  j_-sbaped ;  the  tissues  must  be  divided  very  cautiously, 
ifor  the  coverings  are  thin  and  the  sac  adherent.  The 
Fetricture  must  be  divided  at  the  upper  portion  and  directly 
Hipwards. 

I  Strangulated  Obturator  Sernia. — -A  long  incision  is 
^made  parallel  to  the  femoral  vessels  and  about  an  inch 
(away  from  them  on  the  inner  side.  The  pectineus  muscle 
(is  exposed  and  divided,  as  are  also  any  fibres  of  the  obtu- 
^tor  extcmuB  whose  division  may  be  necessary  to  give 
Jwcess  to  the  seat  of  the  stricture.  The  relations  of  the 
Artery  and  nen'e  to  the  neck  of  the  sac  must  be  determined, 
nod  ttie  di\i8iou  made  in  such  a  direction  that  they  will  not 
pe  injured. 

\  Radical  Cure  of  Inguinal  Hernia  (Wood'). — The  prin- 
mple  of  Mr.  Wood's  operation  is  to  draw  the  anterior  and 
boaterior  borders  of  the  abdominal  rings  and  the  sides  of 


■the  canal  together   above   the   apcrmatic  cord,  so   as  t 

■  diniiniBh  the  size  of  the  canal  and  restore  its  valve-lik 

I  action.     In  hia  first  twenty  operations  he  used  a  hempe 

'  ligature,  but  he  afterwards  discarded  it  for  a  stout  silvere 

copper  wire  about  two  feet  long.     The  wire  must  not  1 

fine,  for  if  it  were  it  would  cut  through  the  fibrous  apones 

rosea  and  defeat  its  own  object ;  copper  is  better  than  silw 

because  it  is  less  likely  to  kink  and  break,  and  better  tbi 

iron  because  more  flexible.     The  special  instniraents    ] 

quired  are  a  needle  and  a  knife.    The  needle  is  stout,  laxi, 

curved  in  the  shaft,  lees  so  near  the  point,  and  mountcij   ] 

a  strong  handle  (Fig.  211).    The  point  is  blunt  and  wedgi 


Fig.  21 


shaped,  intended  not  to  cut  but  to  spht  its  way  thronj^h  a 
tendons.  The  eye  of  the  needle  should  be  smoothly  coJ 
ter-sunk  and  slightly  grooved  towards  the  point  so  B 
lodge  the  wire.  The  knife  is  small,  the  edge  cuttingi 
for  an  inch  near  the  point,  the  hack  stout.  The  end  f 
handle  should  he  thin,  flat,  and  rounded,  so  that  it  c 
used  to  separate  the  fascia  from  the  skin. 

Anesthesia  is  essential,  and  must  he  carried  t* 
relaxation ;  the  pubis  and  scrotum  must  be  shaved  J 
decubitus,  shoulders  well  raised.     The  surgeon  wilj 
most  convenient  to  stand  on  the  afiected  aide,  and  t" 
invagination  the  forefinger  of  his  right  hand  for  tbel 
right  side,  and  vice  vend.     The  hernia  ia  then  t 
reduced,  and  if  there  is  any  tendency  to  cough  »■ 
must  prevent  its  return  by  making  pressure  over  tin 
(ilcep)  ring  during  the  prclinunary  incisions. 
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.n  incision  from  one  to  two  indies  lon<^  is  made  down- 
is  and  outwards  through  the  skin  of  the  scrotum,  over 
fundus  of  tlie  sac  if  the  rupture  is  large,  and  a  little 
w  it  if  small.  If  the  rupture  ia  a  bubonocele,  confined 
16  ingninal  canal,  the  incision  must  be  made  one  and  a 
inches  below  the  spine  of  the  pubis.  The  skin  about 
incision  is  next  separated  from  the  fascia  over  an  area 
,t  least  two  inches  in  diameter ;  usually  this  can  be  ac- 
plishcd  with  the  thin  end  of  the  handle  of  the  knife. 
lext,  the  patient's  thighs  having  been  hrouglit  together 
flexed,  the  surgeon  passes  his  forefinger  into  the  inci- 


Fig.  21 2. 


,  the  nail  behind,  and  invaginates  the  fascia  into  the 
J,  beginning  low  down  so  as  to  get  the  finger  as  much 
oasible  behind  the  sac,  between  its  fundus  and  the  sper- 
c  cord.  The  finger  is  passed  as  far  as  possible  into  the 
30 
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canal,  and  the  position  of  the  corfl  and  Pofipart'a  liganHSst^ 
distinctly  made  out ;  then  by  hooking  its  point  forward  fc^^ 
lower  border  of  the  internal  oblique  muscle  will  be  f^jj 
raised  upon  it  (Fig.  212),  and  may  be  more  distinctly  rg. 
cognized  by  its  greater  thickness  if  the  fingers  of  the  other 
hand  are  placed  over  it  in  the  groin.     By  pressing  tie 
finger  inwanls  the  operator  will  now  feel  at  its  radial  sidb 
the  edge  of  the  conjoined  tendon  raised  with  the  muscieand 
placed  in  relief  on  the  posterior  wall  of  the  canal. 

The  ueedlo,  unarmed  and  well  oiled,  is  then  passed  along 
the  same  side  of  the  fingor,  and  pushed  through  the  tendon 


Fig.  213. 


at  its  most  salient  part,  so  as  to  take  up  a  considerable  po^  1 
tion  of  it  (Fig.  212),  and  then  upwards  and  inwarda,  tn-  ] 
versing  the  tendon  of  the  external  oblii[ue  (internal  wT 
of  the  external  ring),  until  ita  point  raises  the  skin  of 
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,  which  is  then  drawn  inwards  and  a  little  upwards,  as 
3  its  deep  attachments  will  allow,  and  the  needle  passed 

ighit. 

le  end  of  the  wire  h  then  passed  through  the  eye  of  the 
e,  and  the  latter  withdrawn  rapidly,  bringing  the  wire 
it.  The  needle  is  then  disengaged  and  passed  along 
ther  side  of  the  finger  as  high  up  as  the  internal  ring, 
here  passed  through  the  anterior  aponeurosis  (external 
■■),  close  to  Poupart's  ligament  (Fig,  213,  S).  The 
is  then  drawn  outwards,  so  that  the  needle  ean  be  passed 
L  through  the  first  puncture  in  it,  and,  after  receiving 
ither  end  of  the  wire,  be  withdrawn  as  before.  The 
inds  of  the  wire  now  hang  out  through  the  scrotal  inci- 
and  its  centre  forms  a 
upon  the  groin  (Figs, 
ind  214) ;  one  end  has 
reed  the  conjoined  ten- 
nd  internal  pillar  of  the 
■fieial  ring,  the  other 
art's  ligament,  or  the 
nal  pillar  of  the  same 

e  see  of  the  hernia  and 
iscia  covering  it  oppo- 
the  scrotal  incision  is 
pinched  up  between 
lUger  and  thumb,  care 
;  taken  not  to  include 
ipermatic  cotd  in  the 
but  to  leave  it  behind 
iSt  the  bons,  and  the 
e  is  passed  through  it 
)  direction  of  t!ie  inci- 
picking  up  all  the  tis-     drnwirg  thrneodi*.  '"^."Tt^i'Jop.  b  o. 

in   front   of   the    cord.       Tlie  ends  uribo  wire. 

needle    should    enter 

imerge  through  the  scrotal  incision,  which,  if  necessary, 
be  enlarged  for  this  purpose.  One  of  the  ends  of  the 
is  then  hooked  on  to  the  needle  (Fig.  214,  B),  and 
a  with  it  across  the  cord  through  or  behind  the  sac, 
rsing  the  scrotal  fascia.     Either  end  of  the  wire  may 


be  taken,  but  Mr.  Wood  ratber  preferred  tbe  inner  oik.^, 
that  wbich  had  been  passed  through  tbo  conjoined  tendo^^ 
as  being  better  placed  to  make  deep  pressure,  and  mo^^' 
easily  withdrawn  at  the  end  of  the  treatment.  The  outer 
one  haa  the  advantage  of  giving  an  extra  twist  to  the  b»c 
when  drawn  up  and  tightened. 

If  the  rapture  ia  small  and  recent,  reaching  only  to  the 
scrotal  incision,  the  wire  may  be  thus  placed  entirely  behind 
tbe  sac,  between  it  and  tbe  cord;  but  if  it  is  larger  and  of 
long  standing,  the  cloae  adhesions  of  the  cord  will  hardly 
permit  this,  and  the  sac  is  unavoidably  punctured  poste- 
riorly. The  needle  may  also  be  made  to  t&ke  up  a  portiou 
of  the  pillars  themselves  close  to  their  insertions,  in  accora- 
ptishing  which  the  crest  of  the  pubis  can  be  used  aa  a  guide 
and  protector  of  the  deeper  parts,  the  needle  being  made 
to  slide  close  to  the  bone.  This  additional  precaution  is 
very  desirable  in  cases  of  large  inguinal  hernia  ocourrii^ 
in  females,  in  whom  there  is  not  much  fascia  capable  of  in- 
vagination at  this  point. 

In  some  very  small  hernias,  both  in  males  and  females, 
this  last  transfixion  of  the  fascia  or  pillars  may  be  dispensed 
with,  since  any  great  amount  of  invagination  of  the  sac  or 
fascia  is  not  necessary  to  fill  up  a  narrow  hernial  canal  when 
drawn  together  by  the  suture.  In  some  small  hernias  in 
women  a  simple  incision  over  the  superficial  ring,  without 
any  separation  of  fascia,  will  permit  the  accurate  applica- 
tion of  the  sutures,  and  afford  a  free  eacape  for  the  dis- 
cbarges. 

The  next  step  ia  to  straighten,  atretoh,  and  draw  down 
both  ends  of  the  wire,  until  the  loop  above  is  close  to  the 
skin, -where  it  is  told  by  an  assistant,  while  the  surgeon 
twists  the  ends  together,  giving  them  three  or  four  turns. 

The  loop  is  then  drawn  upwards,  invaginating  the  sac  and 
scrotal  fascia  inclosed  by  the  twisted  ends  firmly  into  tbe 
hernial  canal,  and  then,  in  its  turn,  twisted  well  down  inte 
the  puncture  in  the  akin  of  the  groin.  Great  care  should 
be  taken  that  the  skin  of  the  acrotum  is  not  drawn  in  be- 
tween the  pillars  of  the  ring,  and  the  latter  should  also  1^  J 
examined  through  the  scrotal  incision  to  see  if  it  haa  tf^ 
satisfactorily  closed. 
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The  projecting  ends  of  the  wire  are  cut  off  about  three 
inches  from  the  surface,  bent  into  a  hook,  and  engaged 
the  loop,  forming  an  arch  over  the  surface,  in  which  a  pad 
of  lint  is  then  placed  (Fig.  215),     A  broad  spica  bandage 
is  then  placed  over  all. 


ee  ^^^1 
in  ^H 
id  < 


_Pm  Operation  (Wood'). — In  congenital  hernia,  and  the 
smaller  kinds  of  rupture  in  children  and  young  boys,  the 
canai  is  usually  narrow,  the  internal  opening  contracted, 
and  the  sides  elongated  so  as  to  retain  much  of  their  valve- 
like action.  Moreover,  the  fascia  and  coverings  are  so  thin 
that  it  is  not  of  much  use  to  transplant  them  into  the  canal. 
In  consideration  of  these  facts,  Mr.  Wood  used  rectangular 
jrins  (_Fig.  217)  instead  of  the  wire  loop.  The  pins  are 
from  three  to  fivo  inches  long,  Siard  at  the  point,  and  soft 
in  the  shank,  so  as  not  to  break,  and  spear-pointed  with 
slightly  cutting  edges.  They  are  applied  separately  in 
opposite  directions,  the  point  of  each  passed  through  the 
loop  at  the  angle  of  the  other,  and  the  bent  ends  rotated  in 
3t.* 


^Ay 
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opposite  directioDB  so  as  to  twist  ami  compress  the  includ^^^^ 
tissues. 

Tliej  are  applied  in  the  following  maimer:  The  child 
placed  upon  hia  back,  thighs  flexed,  and  hernia  reducei 
The  scrotum  is  invaginated  into  the  canal,  and  the  difFerei 
parte  recognized  with  the  index  or  little  finger,  which 
passed  up  the  canal  until  the  border  of  the  internal  obliqi 
can  be  felt  in  front  of  it. 


The  skin  is  then  drawn  directly  inwards  by  an  assistani 
ind  a  pin,  with  its  concavity  directed  downwards,  is  passei 
thraugh  it  and  the  intervening  tissues  to  the  iimer  side  of 
the  nait  of  the  invaginating  finger  (Fig.  218).  It  is'then 
slid  downwards  along  the  aide  of  the  finger,  which  ia,  at  the 
same  time,  withdrawn,  nntil  the  point  of  the  pin  ean  be  felt 
to  touch  the  pubis.  Skirting  this  bone,  it  is  then  carried 
into  the  scrotum  and  brought  out  through  the  skin  over  the 
fundus  of  the  hernial  sac,  upon  which  tlie  finger  lias  been_ 
pressed.      During  this  manueuvrc,  the  point  of  the  ) 
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and  the  pin  must  move  together,  and  the  rupture  must  he 
kept  up  bj  pressing  upon  the  internal  ring  with  the  little 
finger  of  the  hand  that  holds  the  pin. 

The  second  pin,  with  its  convexity  directed  forwards,  ia 
then  entered  by  the  scrotal  puncture  through  which  the  first 
pin  emerged,  the  invaginating  finger  placed  below  it,  and 
the  Bcrotum  again  pushed  up  into  the  canal,  carrying  the 
point  of  the  pin  along  until  it  touches  the  posterior  surface 
of  the  outer  pillar  of  the  superficial  ring.  Through  this  it 
is  then  passed  upwards  and  outwards,  ao  as  to  raise  the 
skin  of  the  grohi  directly  below  the  deep  (intenial)  ring. 
The  skin  is  then  drawn  outwards  by  an  assistant,  and  it  will 
be  found  that  by  turning  the  con- 
cavity of  the  pin  inwards,  its  Fig.  aig. 
pointcanbe  broughtout  through,  i 
or  very  close  to,  the  puncture 
made  by  the  entry  of  the  first  pin. 

The  point  of  each  pin  must 
then  be  passed  into  the  loop  of  the 
other,  a  proceeding  which  will  be 
much  facilitated  by  first  cutting 
ofi*  one  of  them  so  as  to  make  it 
shorter  than  the  other.  After 
they  have  been  thus  fastened 
together  the  point  of  the  other 
"pin  is  cut  off,  and  the  bent  ends 
twisted  around  once  more  by 
simply  turning  over  the  end  of 
the  upper  pin  towards  the  thigh. 
The  punctures  and  skin  are  then 
carefully  ]irotected  by  lint  or 
plaster,  the  bent  ends  of  the  pins 
tied  together  or  fastened  down 
with  plaster  to  prevent  slipping 
(Fig,  219),  and  the  whole  hound 
down  with  a  pad  of  lint  and  a  tii«  rin:  >"  pi^cd, 

spica  bandage. 

In  this  operation  the  conjoined  tendon  and  internal  pillar 
*are  transfixed  by  the  first  pin,  and  the  outer  pillar  trans- 
fixed and  included  by  the  second  pin.  The  sac  is  transfixed 
by  both  pins,  wliich  lie  for  some  distance  i 
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These  parts  are  twisted  together  by  turning  one  pin  upon 
the  other,  so  that  the  posterior  wall  is  drawn  forward  and 
the  anterior  backward,  and  the  canal  is  firmly  closed.  The 
cord  lies  between  and  behind  the  pins  and  is  not  included 
by  them.  The  pins  should  be  withdrawn  about  the  tenth 
day. 

Radical  Cure  of  Femoral  Hernia  (Wood). — ^The  instru- 
ments are  the  same  as  those  used  for  the  cure  of  inguinal 
hernia.  Anaesthesia,  dorsal  decubitus,  with  the  shoulders 
raised. 

The  rupture  having  been  completely  reduced,  a  vertical 
incision  about  an  inch  long  is  made  through  the  skin  over 
the  site  of  the  tumor  (Fig.  220),  and  the  adjoining  fascia 

Fig.  220. 
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Radical  care  of  femoral  hernia. 


detached  from  the  skin,  as  before  described,  to  a  sufficient 
extent  to  allow  it  to  be  invaginatcd  fairly  into  the  crural 
opening.     The  forefinger   used   for   invaginating   is    then 
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Ij  pressed  against  tlie  inner  side  of  the  ftmoral  \ein,  and  the 
, needle  passed  backwards  through  the  sac,  taking  up  the 
[pubic  portion  of  fascia  lata  covering  the  pectioeua  muscle, 
■teappearing  in  the  wound,  and  then  pasain,^  forwards  and 
'upwards  through  Ponpart's  ligament  close  to  the  nail  of  the 
mvaginating  finger  (Fig.  221,  A)  The  slin  of  the  groin 
is  then  drawn  ont- 
'  wards  hy  an  assistant, 
,tbe  point  of  the  nee- 
dle padded  through, 
j  the  wire  threaded  upon 

■  it  and  dra^vn  through 
by  withdrawing  the 
needle. 

The  needle  is  then 
disengaged  from  the 
■wire  and  passed  again 

»  through  the  pubic  por 
Uon  of  the  fascia  Itta 
for  about  an  inch  (the 
distance  varying  with 
tthe  size  of  the  hemial 
flpening)  on  the  inner 
side  of  the  6rst  puni, 
tare  (Fig  221,  B), 
and  lis  point  passed 
:in  the  same  manner 
through  Ponpart's  li- 
gament directly  above 
and  close  to  the  curved 

■  border  of  Gimbemat's        HBdicsUnraofromoralhornui.    a.  Flratpa«- 

ligament,  a  portion  of    '^°.|'^'  ""^  bod'Hu-   "■  fiieanj  pnaago  or  tim 

the   fibres    of    which 

-may  be  included.  The  skin  is  then  drawn  inwards  until 
■the  needle  can  be  pushed  through  the  puncture  previously 

^■iDade,  and  which  is  already  occupied  by  the  wire.  The 
other  end  of  the  wire  is  then  engaged  in  the  eye  of  the 
needle,  drawn  back  through  the  wound,  and  disengaged 
(Fig.  220).  The  two  ends  of  the  wire  are  then  twisted 
together  in  the  incision  and  cut  off  about  six  inches  from 
the  twist,  and  the  loop  which  emerges  at  the  upper  punc- 
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ture  twisted  firmly  down  into  it,  pressing  down  before  it  tlix^ 
portion  of  Poupart's  ligament  included  in  it  opposite  tV>e 
crural  opening. 

If  the  hernia  is  small  the  ends  of  the  wire  may  be  hooki^j 
over  a  pad  of  lint  (Fig.  220,  5),  but  if  it  is  large  and  tljg 
ligamentous  structures  much   relaxed,  a  cylindrical  box- 
wood or  glass  compress  (Fig.  220,  A)  should  be  uaerf. 
Pledgets  of  lint  placed  on  each  side,  and  a  spica  bandage 
over  all  complete  the  dressing. 

The  precautions  chiefly  necessary  during  the  operation 
are :  First,  to  keep  the  finger  carefully  pressed  against  the 
femoral  vein  so  as  to  protect  it  during  the  passage  of  the 
needle  ;  and  secondly,  to  avoid  pushing  the  needle  too  far 
iato  the  abdominal  cavity,  by  which  the  bowel,  the  epi- 
gastric artery,  and  the  spermatic  cord  might  be  endangered. 
The  wire  may  be  kept  in  for  the  same  length  of  time  and 
removed  in  the  same  manner  as  before  described  for  in- 
guinal hernia. 

Radical  Cure  of  Umbilical  Hernia  (Wood). — ^The  in- 
struments required  are  a  stout  needle  well  curved  near  the 
point,  a  small  spoon-shaped  director  or  scoop  large  enough 
to  fill  up  the  hernial  opening  (Fig.  222),  and  two  pieces  of 
stout  silvered  copper  wire,  each  eight  inches  long. 


Fig.  222. 


Radical  cure  of  umbilical  hernia,    a.  Director,    ft,  c.  Its  ends.    d.  Needle. 


The  patient  is  laid  on  the  back,  knees  drawn  up,  and 
shoulders  raised,  and  the  hernia  completely  reduced.  The 
convex  surface  of  the  bowl  of  the  director  is  pressed  into 
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the  hernial  opening  so  as  to  carry  the  skin  covei-ing  the  b 
quite  behind  the  e<lge  of  the  tendinous  aperture  on  one  side  I 
of  the  median  line.     The  rounded  end  of  the  howl  must  he  I 
pressed  steadily  and  firmly  against  the  under  surface  of  the  I 
tendon,  pushing  the  skin  as  far  as  posaihlc  along  it.     The   ' 
needle,  carrying  one  of  the  wires,  is  then  placed  in  the   , 
hollow  of  the  director,  and  the  point  pushed  through  the  I 
tendon  from  behind  forwards,  well  above  the  transverse   , 
diameter  of  the  opening,  the  akin  being  at  the  same  tim 
drawn  upward  hy  an  assistant  so  that  it  may  be  pierced  at  I 
a  lower  level  tlian  the  tendon  is  (Vig.  223).     The  wire 
having  been  drawn  through,  the  needle  is  disengaged,  at- 
tached to  the  second  wire,  and  passed  in  the  same  way 


Fig.  2-23. 


Fig.  224. 


Budlcal  euro  of  Dniblllcul  herala.    Pi 


througli  the  lower  part  of  the  tendinous  border  on  tiie  same 
side,  the  skin  this  time  being  drawn  downward  so  that  the   i 
needle  may  pass  through  or  close  to  the  punctm-o  ma<le   > 
before  (Fig.  224).    The  second  wire  is  then  draivn  through 
and  the  needle  again  disengaged. 

This  proceeding  must  now  he  repeated  upon  the  opposite 
side  with  the  otlier  ends  of  the  wires  ;  the  director  must  he 
placed  firmly  within  the  hernial  opening,  between  and  be- 
hind the  two  wires  (which  emerge  through  the  skin  at  two 
points  a  short  distance  apart,  in  or  near  the  vertical  dia- 
meter of  the  opening),  so  as  to  push  the  skin  well  over  to 
the  other  side  of  the  median  line  behind  the  edge  of  the 
tendon,  and  make  it  possible  to  enter  the  needle  at  the  same 


OPERATIONS    CPOS    ABDOMINAL    WAll 


punctures  at  whicli  it  entered  wheu  carrying  the  wii 
the  opposite  direetion  (^Fig,  225).     If  the  opening  is 


large  it  will  be  necessary  to  slide  the  point  of  the  needle 
close  under  the  skiu  for  a  short  distance  before  piercing  the 
tendon. 

The  two  wires  are  thus  d  awn  a  o  s  the  opening  and 
through  its  borders  at  equal  1  tan  cs  ahove  and  below  ite 
centre,  passing  out  on  each  s  Je  th  ou  h  the  same  punctun 
in  the  skin,  and  depressing  the  sac  coverings  within  tiie 
area  of  the  opening.  Wl  e  Irawn  t  „tit  they  disappear 
nto  the  pun  urea  first  made  in 
Fig.  226.  the  median  line  for  the  tempo- 

rary purpose  of  their  applleatiou 
_(Fig.226).   If  the  hernial  open- 
ing be  very  large  a  third  wire    ' 
may  he  applied  in  the  sanae  man-   ' 
ner   across  the  centi-e  between 
Baaimii-nreornmbiiicgnifrnu;    the  other  two. 

"he*  'tl.e'"lren  "lis"'  Tliron^h  the  '^^^  ^^'^^  °^  ^^^  wireS  On  esch 

iBndoB.  6,4.  Pgnflnroaluthe.kln.      S'd''    Tf    then    twisted    together 

into  the  punctures  until  the  open- 
ing is  felt  to  be  closed,  then  cut  olf  at  a  suitable  distanoe,  ' 
and  Iiooked  together  over  a  roll  of  lint,  the  whole  belnj; 

retained  by  a  strap  or  two  of  adhesive  plaster  and  a  circiU 
bandage. 
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^^^  IMPEKFORATE  ASDS  OR  RECTUM. 

In  order  to  understand  their  different  congenital  deformi- 
tiea,  it  is  essential  to  bear  in  mind  tiie  manner  in  which  the 
rectum  and  anus  are  developed.  The  rectum,  like  the  rest 
of  the  intestine,  is  formed  by  the  third  blastodermic  layer 
of  the  OYulo,  and  originally  communicates  with  the  pedicle 
of  the  aliantoid  vesicle,  that  which  afterwards  becomes  the 
bladder  and  the  posterior  portion  of  the  urethra.  The 
anua,  on  the  other  hand,  is  formed  by  a  dimple  in  the  outer 
blastodermic  layer,  the  one  which  forms  the  epidennis.  In 
the  ordinary  course  of  events  the  communication  between 
the  rectum  and  the  bladder  or  urethra  closes,  and  another 
forms  between  the  rectum  and  anus  by  absorption  of  the 
layer  of  tissue  b,etTfeen  them.  The  malformations  are  the 
result  of  arrest  of  development  of  the  colon,  rectum,  or 
anus,  or  of  the  persistence  of  the  septum,  and  present 
Beveral  varieties. 

The  first,  and  slightest,  is  not  a  true  arrest  of  develop- 
ment, but  a  simple  closure  of  the  orifice  of  the  anus  by  a 
tegumentary  layer  or  by  adhesion  of  its  sides,  the  deep 
coiDmunication  between  it  and  the  rectum  being  complete. 
This  requires  only  separation  of  the  adherent  edges  with  a 
director,  or  division  of  the  layer  with  a  knife, 

2d.  The  rectum  and  anus  may  be  fully  developed,  but 
the  thin  membranous  diaphragm  between  them  may  persist, 
(like  the  hymen  in  the  vagina.  The  treatment  of  this  also 
ja  simple :  crucial  incision  or  puncture  of  the  membrane. 

3d,  The  anus  may  be-  entirely  absent,  while  the  rectum  is 
normally  developed ;  the  distance  between  the  lower  end 
of  the  latter  and  the  surface  being  from  half  an  inch  to  an 
inch. 

4tli,  The  anal  cul-de-sac  being  properly  developed,  the 
rectum  or  colon  may  terminate  at  any  distance  above  it,  or 
may  even  not  exist  at  all,  being  represented  by  a  fibrous 
,cora  extending  from  the  iloo  coecal  valve  to  the  anua. 

5th.  The  arrest  of  development  may  involve  both  the 
anus  and  the  rectum. 

6th.  The  rectum  may  open  into  the  bladder,  urethra,  or 

31 
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It  ia  often  exceedingly  difGcult  to  determine  the  character 
of  the  malformation  during  life,  and  yet  it  is  very  importaut 
that  thia  should  be  done,  for  if  the  imperviouHneaa  begins 
at  a  point  too  high  up  to  be  reached  through  the  perinemu, 
the  only  possibility  of  relief  ia  in  the  eatabli aliment  of  an 
artificial  anus  in  the  lumbar  or  inguinal  region.  Depaul' 
Bays  that  when  the  obstruction  begins  at  the  ileo-eiecal  calve 
the  tranaverae  distension  of  the  abdomen  ia  much  less  than 
in  rectal  obstruction. 

If  the  surgeon  decidea  to  go  in  search  of  the  blinil  end 
of  the  rectum  and  create  an  anus  in  the  perineum,  he  must 
make  an  inciaion  in  the  median  line  from  the  acrotuin  to  the 
tip  of  the  coccyx,  aft«r  having  previously  introduced  a 
sound  into  the  bladder  if  the  patient  is  a  boy,  or  into  the 
vagina  if  a  girl.  He  then  divides  the  tissues  layer  by  lajn 
in  the  line  of  the  incision,  feeling  at  each  step  for  the  dis- 
tended rectum,  wliich  can  sometimes  be  seen  and  felt  M 
bulge  downwards  when  the  child  strains  or  cries.  Or,  m 
exploratory  puncture  may  he  made,  and  the  needle  or  trocar 
used  as  a  guide  if  the  bowel  ia  reached  by  it. 

The  search  for  the  bowel  ahould  be  made  in  the  direction 
of  the  axis  of  the  anal  cul-de-sac,  if  the  latter  is  aaflicienUy 
developed,  and  advantage  taken  of  the  fact  pointed  out  hy 
M,  Forget,'  that  a  fibrous  cord,  representing  a  rudimentwj 
portion  of  the  rectum,  occupies  more  or  leas  of  the  distance 
separating  the  two.  If,  on  the  contrary,  the  anus  is  lact 
ing,  the  search  must  be  made  towards  the  concavity  of  the 
aacrum.  Vemeuil  haa  proposed  to  exciae  the  coccyx,  so 
as  to  diminiah  the  danger  incurred  during  the  search,  but 
as  thia  is  followed  by  prolapse  of  the  rectum  it  ahould  be 
practiaed  only  when  a  simple  incision  haa  proved  inanl- 
ficient. 

When  the  end  of  the  bowel  ia  reached  it  must  be  aeiwi 
with  pronged  forceps,  or  two  afcout  ligatures  must  be  passed 
through  it,  and  it  must  be  partly  separated  from  the  adjran- 
ing  tissues,  drawn  down,  opened,  and  made  fast  to  the 
integument  or  the  margin  of  the  anus.     The  anterior  rM 
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^stcrior  portions  of  the  cutaneous  incision  must  finally  be 
■loscd  by  sutures. 

L  When  the  rectum  opens  into  the  vaipna  it  may  be  reached 
i^rough  a  longitudinal  or  crucial  incision  in  the  perineum, 
peparated  from  the  vaginal  wall  with  a  knife  or  curved-  scis- 
ipors,  and  drawn  down_and  fastened  as  before.  'I'he  former 
^opening  will  then  close  spontaneously. 


PROLAPSE  OF  THE  KECTCM. 

The  raucous  membrane  of  the  rectum  is  very  loosely 
iUittacbed  to  the  nmseular  coat,  and  when  the  sphincter  is 
Relaxed  or  disabled  prolapse  may  occur  to  a  degree  that 
aretjuirea  operative  interference.  This  interference  may  in- 
volve the  mucous  membrane  alone,  or  it  may  also  include 
ihe  anus.  In  the  former  case  the  indication  is  to  promote 
kdhesions  between  the  mucous  and  muscular  coats,  or  to 
Kmove  portions  that  may  he  in  excess ;  in  the  latter  to 
narrow  the  anal  orifice.  The  former  is  accomplished  by 
Ipaking  deep  longitudinal  incisions  through  the  mucous  mem- 
brane, or  by  pinching  np  folds  at  three  or  foiir  different 
^intB  and  tying  a  strong  ligature  about  each.  The  inci- 
taons  are  likely  to  give  rise  to  severe  hemorrhage,  and  con- 
sequently the  method  has  fallen  into  disuse ;  the  actual 
cautery,  however,  apphed  at  points  or  in  lines,  has  been 
used  as  a  substitute. 

There  are  two  methods  of  narrowing  the  anal  orifice. 
J>upuytren  pinched  up  with  forceps  several  of  the  radiating 
jfolds  of  integument  and  cut  them  off  with  curved  scissors, 
tnisting  to  cicatricial  retraction  for  the  narrowing  he  de- 
wred. 

r  Kobert  made  two  incisions,  extending  from  the  extremities 
of  the  transverse  diameter  of  the  anus  to  the  tip  of  the 
poccyx,  removed  the  skin,  subcutoneous  tissue,  and  portion 
uf  the  sphincter  contained  within  the  V  thus  marked  out, 
ind  brought  tlie  sides  of  the  gap  together  with  sutures. 
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Cases  of  stricture  of  the  rectum  not  suitable  for  dilatatioQ 
or  division  by  some  of  tbe  specially  contrived  rcctotomeg, 
must  be  treated  by  section  of  the  rectum  posteriorly  in  the 
median  line  from  the  anus  to  the  upper  limit  of  the  stricture, 
This  division  may  he  made  with  the  knife,  or  better  with 
the  doraaeur,  the  chain  or  wire  of  which  must  be  passed 
with  the  aid  of  a  trocar  from  the  tip  of  the  coccyx  into  ^e 
bowel,  and  then  brought  out  through  the  anus.  The  division 
must  l>e  effected  very  slowly,  and  it  is  well  to  previously 
divide  with  the  knife  the  skin  contained  within  the  loop  of 
the  instrument. 


EXCISION  OF  THE  ANUS  AND  FART  OF  THE  RECTUM. 

This  operation  may  be  rendered  necessary  by  malignant 
disease,  and  may  be  performed  with  the  knife,  ligature,  or 
&raseur.  It  must  be  remembered  that  the  peritoneum  de- 
scends upon  the  anterior  surface  of  the  rectum  to  withia 
about  an  inch  of  the  prostate,  but  not  quite  so  far  upon  the 
sides  or  behind ;  ita  average  distance  from  the  anus  is  two 
to  two  and  one-half  inches  in  front,  and  five  inches  behind; 
consequently,  if  the  upper  limit  of  the  tumor  on  the  posterior 
aide  cannot  be  reached  by  the  end  of  the  fintrer  introduced 
through  the  anus,  its  removal  should  not  be  attempted.  The 
nature  and  extent  of  ita  connections  with  the  important  organs 
on  tbe  anterior  surface  must  also,  of  course,  be  carefully 
determined. 

A.  Removal  by  the  Knife. — Two  curved  incisions,  meet- 
ing in  front  and  behind  iii  tho  median  line,  are  made  through 
the  skin,  one  on  each  side  of  the  anus,  and  at  a  distance 
of  about  one  inch  from  it.  They  are  carried  down  to  the 
rectum,  remaining,  of  course,  external  to  the  neoplasm  if  it 
has  broken  through  the  rectal  wall,  and  the  rectum  is  then 
dissected  upwards  as  far  as  necessary,  using  the  fingers  in- 
stead of  the  knife  for  this  purpose  whenever  possible.  A  ■ 
sound  should  be  introduced  into  the  bladder  as  a  iniido  if 
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the  patient  is  a  man,  and  a  fin;rer  into  the  vagina  if  the 
patient  13  a  woman.  When  the  upper  limit  of  the  tumor  is 
reached,  the  rectum  is  drawn  well  down,  its  posterior  wall 
divided  longitudinally,  and  the  diseased  portion  removed. 

If  the  disease  extends  upwards  more  than  one  and  a  half 
inch,  it  is  advisahle  to  make  an  additional  incision  backward 
to  the  tip  of  the  coccyx,  and  perhaps  even  to  extend  it  along 
the  side  of  this  bono. 

Velpeau  took  the  precaution  to  pass  a  number  of  threads 
throdgh  the  intestine  above  the  proposed  line  of  excision, 
bringing  them  out  through  the  skin  beyond  the  external 
limits  of  the  disease.  After  the  removal  of  the  tumor,  he 
had  only  to  tighten  and  tie  these  threads  to  bring  the  edges 
of  the  incisions  throu!»h  the  intestine  and  the  skin  together. 

Richard  Volkmann'  has  modified  this  operation  somewhat, 
and  cliums  that  by  thorough  drainage  and  the  strictest  atten- 
tion to  disinfection  of  the  wound  during  and  after  the  ope- 
ration, excision  of  the  rectum  can  be  carried  to  a  very  con- 
.  siderable  height,  and  even  the  peritoneal  cavity  opened, 
without  danger  to  the  patient.  He  empties  the  bowel 
thoroughly,  makes  a  circular  incision  about  the  anus,  a 
straight  one  in  the  median  line  back  fi-om  the  circular  one 
to  the  coccyx,  and,  if  necessary,  another  in  the  median  line 
of  the  perineum ;  the  bowel  itself  must  not  be  cut  into.  He 
then  draws  the  rectum  down,  dissects  it  out  circularly  to  the 
necessary  height,  passes  ligatures  through  the  healthy  por- 
tion after  Velpeau's  plan,  and  cuts  off  the  lower  portion 
containing  the  tumor.  Bleeding  points  are  temporarily 
secured  by  seli'-retaining  forceps,  and  afterwards  with  cat- 

S"*^-  .  .     . 

If  die  peritoneal  cavity  is  opened,  a  sponge  soaked  in  a 
Ealicylic  acid  or  thymol  solution  is  kept  pressed  against  the 
opening,  until  the  eseiaion  is  completed ;  then  if  the  opening 
is  small  its  edges  are  drawn  out  with  artery  forceps,  and  a 
ligature  thrown  around  it  as  if  it  was  a  vessel;  if  it  is  large, 
it  13  closed  with  catgut  sutures. 

The  upper  end  of  the  gut  is  then  drawn  down,  and  fast- 
ened to  the  skin  very  accurately  with  alternate  deep  and 

'  UeluT  lieu  Mastdarinkrfbs  und  die  Exstirpatio  retti  in  KHnischer 
Vurlra'je,  No.  131  (Chirureii.-  No.  42),  p.  1113,  13th  Mareli,  187B. 
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superficial  sutures,  two  or  tliree  drainage  tubes  urc  insertfJ 
cut  off  close  to  the  surface,  and  stitched  fast. 

During  the  operation,  the  bleeding  surface  ia  constantly 
protected  against  infection  by  irrigation  with  an  antiseptic 
solution  or  by  the  spray,  and  for  the  first  three  or  four  days 
constant  antiseptic  irrigation  is  kept  up  through  a  tube 
passed  well  into  the  wound  near  one  of  the  drainage  tubes; 
daily  antiseptic  injections  are  afterwards  made  through  tJie 
drainage  tubes  until  the  wound  has  healed. 

Volkmann  claims  that  these  precautions  strictly  carried  ont 
insure  the  patient  against  what  has  heretofore  been  the  chief 
danger  of  the  operation,  that  of  exciting  diffuse  pelvic  cellular 
inflammation,  which  spreads  rapidly  upwards  behind  the  peri- 
toneum, and  causes  death  by  septic  peritonitis.  Althougli 
the  bleeding  during  the  operation  is  very  severe,  he  liaa 
never  known  it  to  have  fatal  conseijuences. 

He  thinks,  also,  that  cancer  is  much  less  likely  to  return 
locally  after  excision  of  the  anus  than  it  is  when  the  aphiuc- 
tera  are  preserved,  and,  therefore,  he  prefers  total  excision 
of  the  anus  and  of  the  rectum  to  the  upper  limit  of  the  is- 
ease,  even  when  the  anus  itself  is  not  involved. 

B.  Removal  hy  Ligature, — R&amier  removed  the  lowet 
end  of  the  rectum  and  anus  by  including  its  entire  cirotim- 
_.  ference     within     it 

number  of  ligatures, 
which  were  tightiy 
tied,  and  then  left  » 
cut  their  way  out. 
lie  used  two  stout 
cords  of  different  co- 
lors, passing  them 
by  moans  of  a  hol- 
low curved  needle, 
containing  a  central 
movable  stylet,  fur- 
nished with  a  large 
eye  in  its  anterior 
end,  and  then  tying 
the  ends,  which  were 
of  the  same  color,  to 
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gethcr  in  pairs  (Fig.  22T).     The  metkod  is  difficult  of  exe- 
cution and  painful,  and  has  been  advantageously  modified 
by  Maisoiuieuve,  as  follows:    The  surgeon  marks  with  ink 
upon  the  akin  the  outer  limits  of  the  cancer,  and  divides  the   ■ 
integument  along  the  mark  with  the  knife.     IIo  then  places    ' 
Btont  hempen  threads  as  before,  the  loop  lying  inside  the 
bowel,  the  end  coming  out  through  the  incision  in  the  skin. 
These  threads  may  lae  placed  by  means  of  a  needle  like 
EiJcamier's,  or  by  a  curved  needle  with  an  eye  large  enough 
to  carry  two  threads  at  a  time  passed  from  within  outwards, 
or  by  means  of  a  long  slightly  curved  needle  mounted  on  a 
handle,  and  having  an  eye  at  its  point.     This  needle  is   | 
armed  with  a  rather  fine  thread,  and  passed  through  the 
incision  into  the  bowel  above  the  tumor,  wliere  tiie  thread  | 
is  then  caught  with  forceps  or  a  tenaculum,  and  tlie  needle 
withdrawn  (Fig.  228,  A). 


A  long,  stout,  hempen  ligature  is  then  passed  through   j 
the  loop  of  the  fine  ligature  left  within  the  intestine  (Fig.   i 
228,  £),  and  drawn  by  means  of  it  through  the  puncture 
made  by  the  needles,  so  that  its  centre  comes  out  through 
the  incision,  and  its  two  ends  throuj;h  the  anus.     Each  end 
is  then  drawn  through  successive  punctures  in  the  same 
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manner  (Fig.  228,  C),  and  after  the  bowel  has  been  thus 
entirely  aurrounded,  the  external  loops  (Fig.  229,  a,  a,  a,) 
are  cut. 

The  two  ends  of  each  short  ligature,  into  which  the  long 
one  has  been  thus  cut  up,  are  attached  to  a  constrictor,  and 
gradually  tightened  until  the  included  tisaueg  are  divided. 

C.  Removal  hy  the  Ecra»sur. — Alphonse  Gu^nn'  has 
operated  successfully  by  the  following  method.  lie  first 
incised  the  akin  around  the  anus  with  the  knife,  and  then 
divided  the  rectum  longitudinally  with  the  ^craaeur  from 
above  the  tumor  to  the  tegumeotary  incision.  Then  by 
moans  of  a  curved  needle  he  passed  the  chain  of  the  ^cra- 
seur  horizontally  about  a  portion  of  the  intestine  above  the 
tumor  and  divided  it,  repeating  this  operation  until  the 
entire  circumference  of  the  rectum  had  been  cut  through. 
If  the  tumor  does  not  involve  the  entire  circumference,  he 
circumscribes  it  by  two  vertical  incisions,  and  divides  only 
that  portion  of  the  circumference  which  lies  between  their 
upper  enJs.  ^~ 


HEMORRHOIDS. 


Concerning  the  treatnaent  of  hemorrhoids  by  ligation  there 
are  a  few  points  which  deserve  mention.  The  sphincter 
should  be  temporarily  paralyzed  by  forcible  dilatation. 
Every  pile  that  ia  more  than  half  an  inch  in  diameter  must 
be  transfixed  by  a  needle  carrying  a  double  ligature,  and 
then  strangulated  by  tying  it  at  its  base  ;  the  smaller  piles 
do  not  need  to  be  transfixed,  it  ia  sufficient  to  throw  a  single 
ligature  about  each.  When  the  tegumentary  margin  ia 
included  in  the  ligature  a  groove  should  be  snipped  in  it 
with  scissors.  The  ends  of  the  ligatures  should  not  be  cut 
off  as  soon  a-a  they  are  tied,  but  after  threo  or  four  have 
been  placed  at  opposite  points  of  the  circumference,  it  will 
be  found  easy  to  get  an  excellent  view  of  the  interior  by 
drawing  them  outwards  ami  apart.  The  temporary  para- 
lysis of  the  sphincter  not  only  facilitates  the  examination 
and  operation,  but  it  spares  the  patient  pain  during  conva- 
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CHAPTER    Vn. 


CASTKATIOS. 

After  t!ic  parts  have  boon  well  sliaveil,  the  surgeon 
makes  the  ekin  covering  the  testicle  teuse,  and  makes  a 
Rtraight  incision  along  the  entire  length  of  the  anterior 

i  portion  of  the  scrotum,  beginning  at  a  point  just  below  the 
external  abdominal  ring.     The  testicle  ia  then  forced  out 

I'through  the  incision  and  freed  from  its  coverings  more  by 
tearing  than  by  the  use  of  the  knife.  The  cord  is  isolated 
for  the  necessary  distance,  and  divided  at  the  lowest  point 

'.allowed  by  the  extension  of  the  disease  which  has  rendered 

;lhe  operation  necessary. 

I     Various  modifications  of  the  incision  have  been  employed ; 

I.Amussat  and  Rou?c  made  it  upon  the  posterior  surlace  of 
the  scrotum,  Jobert  gave  it  the  shape  of  a  semi-circle  with 
jits  convexity  downwards  and  outwards,  Lafarge  removed 
:in  elliptical  portion  of  skin  circumscribed  by  two  curved 
incisions,  and  Kima  removed  the  lower  portion  of  the  scro- 
tum, and  the  testicle  with  it,  by  two  transverse  incisions 
ijnade  by  transfi.xlng  behind  the  cord  and  cutting  downwards 
and  backwards  for  one  of  them,  and  directly  forwards  for 
the  other.  If  the  layers  of  the  scrotum  are  adherent  to  the 
iiesticle,  and  if  the  latter  has  become  exceptionally  large, 
|llie  dissection  must  he  carefully  conducted  so  as  to  avoid 
injury  to  the  erectile  tissue  of  the  penis  and  to  the  other 
testicle. 

The  cord  may  be  ligatured  en  mas^e,  or,  better,  in  two 
narts  after  transfixion  with   a   double   ligature,  and  then 

Idivided  half  an  inch  below  the  ligature,  the  ends  of  which 

lare  cut  long  and  brought  out  at  the  dependent  angle.    This 

fis  the  method  generally  adopted ;  its  advantages  are  the 

iieasc  with  which  it  is  performed,  its  simplicity  and  security. 
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aDil  tbe  facility  with  which  the  stump  can  be  reached' if 
heraovrliage  occura.  The  diaadvantagea  are  the  possibility 
of  causing  tetanus  by  including  the  nerves  in  the  ligature, 
and  the  length  of  time,  a  week  or  more,  which  is  required 
for  its  separation.  The  alternative  method  is  to  tranafii 
the  cord  with  a  stout  ligature  and  divide  it  with  a  aucceasioii 
of  short  cuts,  tying  each  vessel  separately.  The  ^crasenr 
and  galvano-cautery  have  proved  inefGcient  to  prevent  he- 
morrhage. Malgaigne  simply  divided  the  cord  and  pre- 
vented hemorrhage  by  making  preaanre  with  a  truss  over 
the  inguinal  canal.  It  sometimes  happens  that  consecutive 
hemorrhage  occura  from  the  cord,  and  is  sufficient  to  endau- 
ger  the  life  of  the  patient ;  in  such  a  case  the  wound  must 
be  reopened,  and  the  bleeding  vessel  sought  for  within  tlie 
inguinal  canal,  into  which  the  cord  has  a  strong  tendency 
to  retract ;  if  necessary,  the  anterior  wall  of  the  canal  muat 
bo  divided. 

Before  closing  the  wound  great  care  must  be  taken  to 
secure  all  bleeding  points  in  the  scrotum  by  twisting  or 
tying,  for  after  no  other  operation  is  troublesome  consecutive 
hemorrhage  so  common.  The  raw  surface  must  be  care- 
fully examined  and  all  clots  picked  off,  in  order  that  the 
vessels  which  they  occlude  may  be  mure  securely  closed. 
The  edges  of  the  wound  should  be  united  with  sutures,  and 
a  tent  placed  in  the  dependent  angle. 


HYDROCELE. 


The  operations  for  the  relief  of  hydrocele  are  palhaiue 
or  radical.  The  object  of  the  former  is  simply  to  remove 
the  liquid  from  the  sac ;  that  of  the  latter  to  prevent  its  re- 
aecumulation  by  excising  the  sac,  or  by  obliterating  its 
cavity  by  exciting  adhesive  Inflammation  of  its  walls.  In- 
jection of  the  tincture  of  iodine  is  the  means  most  commonly 
employed  for  the  latter  puriwse.  The  position  of  tlie  tes- 
ticle within  the  sac  should  always  be  asceiiained,  in  order 
that  it  may  not  be  injured  by  the  trocar.  This  is  heat  ac- 
complished in  moat  cases  by  examining  the  sac  by  ti 
mitted  light,  the  testicle  appearing  as  an  opaque  spot " 


I 


HyDROCELE. 

general  translucency ;  its  usual  position  is  at  the  lower  pos- 
terior portion  of  the  aac. 

Puncture  of  the  Sac. — The  tumor  is  f^asped  at  ita  upper 
portion  in  such  a  manner  as  to  thoroughly  stretch  the  skin 
covering  it,  and  a  well-oiled  trocar  is  plunged  into  the  centre 
of  its  anterior  surface,  supposing  the  testicle  to  occupy  its 
usual  position  holow  and  behind.  The  depth  to  which  the 
trocar  enters  is  regulated  by  the  finger  placed  along  its 
side,  and  the  surgeon  satisfies  himself  that  the  point  is  well 
within  the  sac  by  moving  it  freely  in  all  directions.  Tlie 
canula  should  fit  the  trocar  snugly  in  order  that  its  anterior 
end  may  not  push  the  tissues  before  it  instead  of  penetrating 
them.  If  the  intention  is  only  to  remove  the  liquid,  the 
caniiJa  is  withdrawn  as  soon  as  the  flow  has  ceased,  and  the 
puncture  closed  with  adhesive  plaster  or  collodion ;  but  if  a 
radical  cure  is  to  be  attempted  the  tincture  of  iodine  must 
first  be  thrown  in.  'I'he  French  surgeons  use  the  tincture 
diluted  with  two  or  three  parts  of  water,  and  prevent  pre- 
cipitation by  adding  ioilide  of  potassium  to  liio  mixture. 
They  throw  a  considerable  quantity  into  the  sac,  retain  it 
there  for  three,  four,  or  five  minutes,  and  then  withdraw  it. 
Van  Buren  and  Keyes'  recommeud  the  "  pure  tincture 
thrown  in  gradually,  retained  several  minutes,  and  worked 
around  in  such  a  way  that  every  portion  of  the  inner  wall 
of  the  sac  may  come  into  contact  with  it ;"  the  ([uantity  of 
the  tincture  used  should  be  equal  to  half  the  amount  of 
liquid  drawn  off.  Large  hydroceles  must  first  be  reduced 
in  size  by  one  or  two  tappings. 

Care  must  be  taken  that  the  injection  is  not  thrown  into 
the  subcutaneous  connective  tissue,  an  accident  that  is  very 
likely  to  be  followed  by  sloughing  of  the  scrotum;  the 
surest  way  of  avoiding  this  accident  is  to  throw  in  the  injec- 
tion before  the  liquid  has  entirely  ceased  to  flow  out.  If 
the  accident  does  occur,  free  incisions  must  be  made  at  once 
into  the  scrotum  at  the  seat  of  the  infiltration. 

Excinion  of  the  »ai:  has  been  employed  after  the  failure 
of  milder  measures,  and  when  the  walls  of  the  sac  were  so 

'  Gt-nito-UriTiHrj-  Diseiises  with  Syphilid,  Ntw  York,  I87J,  p.  -I 
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stiffened  that  they  could  not  retract  and  obliterate  the  cavity 
in  the  usual  manner.  A  longitudinal  incision  is  made  along 
the  anterior  surface  of  the  scrotum,  involving  only  the  skin ; 
the  sac  is  then  cautiously  opened  at  its  upper  part,  and  the 
opening  extended  downwards  to  the  bottom  of  the  sac  upon 
a  director,  or  two  fingers  introduced  into  the  sac  as  a  guide. 
The  sac  is  then  dissected  aw^ay  from  the  overlying  tissues 
on  each  side  of  the  incision  with  the  knife,  or  by  tearing 
with  the  fingers,  and  cut  away  close  to  its  attachment  to  the 
testicle.  Some  prefer  not  to  open  the  sac  until  after  its 
dissection  has  been  nearly  completed,  and  others  simply  lay 
the  sac  open  and  allow  it  to  fill  by  granulating  from  the 
bottom,  without  excising  any  portion  of  it. 

The  same  principle  is  involved  in  the  removal  of  the  thick 
stratified  walls  of  an  hematocele,  but  this  is  an  operation 
which  is  often  followed,  especially  in  elderly  people,  by  very 
severe  reaction  and  inflammation.  Van  Buren  and  Keyes,^ 
therefore,  consider  castration  as  often  preferable;  while 
DubrueiP  prefers  drainage  with  stimulating  injections. 


VARICOCELE. 

The  treatment  of  varicocele  may  be  palliative  or  radical. 
By  the  former,  support  is  given  to  the  testicle  and  the  over- 
distended  veins ;  by  the  latter,  it  is  sought  to  obliterate  the 
lumen  of  the  veins  at  one  or  more  points.  There  are  several 
risks  involved  in  the  radical  treatment,  which,  when  taken 
in  connection  with  the  usual  harmlessness  of  the  affection 
and  the  efficacy  of  palliative  measures,  should  make  the 
surgeon  very  loath  to  employ  it.  The  risks  are :  Possible 
phlebitis,  which  may  lead  to  pyemia ;  possible  atrophy  of 
tlie  testicle,  in  conse(|uence  of  the  obliteration  of  all  the 
veins  or  the  inclusion  of  the  artery  in  the  ligature ;  and 
finally,  the  likelihood  of  a  return  of  the  affection  if  all  the 
veins  are  not  obliterated.  The  palliative  treatment  consists 
in  wearing  a  suspensory  bandage,  or  in  excising  a  large 
portion  of  the  scrotum,  with  the  expectation  that  what  is 
left  will  act  as  a  natural  suspensory. 

*  Loc.  cit.,  p.  396.  *  M6(iecine  Op6ratoire,  p.  689. 


VAEICOCELE. 

Exemon  of  the  Scrotum. — A  long  clamp  U  required, 
between  the  blades  of  which  a  large  fold  of  the  acrotum  is 
pinehed  up  parallel  to  and  including  the  raphe.  This  fold 
is  then  cut  off  about  one-eighth  of  an  inch  from  the  outer 

I  Bide  of  the  blades,  and  numerous  interrupted  sutures  applied 
before  the  clamp  13  removod.     If  bleeding  is  feared,  these 

■  Buturea  should  he  cut  about  a  foot  long,  and  not  tied  until 
after  the  cianip  has  been  taken  off,  and  all  bleeding  points 
secured. 

The  radical  treatment  consists  in  obliterating  the  lumen 
of  the  veins  bj  dividing  them  with  the  knife  or  the  cautery, 
excising  a  portion  of  their  length,  compressing  and  strangu- 

I  lating  them  by  means  of  ligatures  or  clamps,  or  simply  ex- 
posing them  to  the  air. 

Division  and  exnxion  are  unsafe,  even  when  the  veins 
are  compressed  above  and  below  by  harelip  pins  and  twisted 
sutures. 

Compregsion  by  Pins. — The  bundle  of  veins  is  pinched 
[Op  and  carefully  separated  from  the  cord  and  artery,  which 

close  together  behind  the  veins  and  can  be  readily  dis- 
lin^ahed  by  the  firm  whip-cord-like  sensation  given  by  the 
former  when  it  is  rolled  between  the  thumb  and  fingers. 
rbe  pin  is  then  passed  through  transversely  between  the 
T«ins  and  the  cord,  and  an  elastic  or  a  silk  ligature  thrown 
ftround  its  ends.  It  is  well  to  place  two  pins  about  an  inch 
■apart. 

Oompresginn  by  Wires  (^Vidal's  method)  .—Vidal  passed 
a  stout  wire  between  the  veins  and  the  cord,  as  before  de- 
Bcribed,  and  a  thinner  wire  through  the  same  lioles  in  the 
Bkin,  but  in  front  of  the  bundle  of  veins  (Fig.  230).  Tlie 
■wires  were  then  twisted  together  (Fig.  232),  so  as  to 
eompresa  the  veins  included  between  them,  and  turned  a  few 
btnes  so  as  to  roll  up  the  bundle  of  veins  around  thera  (Fig. 
*81).  Ulceration  occurs  at  the  point  of  compression,  and 
*«  inflammation  spreads  to  the  ad^ining  parts,  matting  the 
■ina  together,  and  occluding  them  in  several  places.  Du- 
^eil  haa  modified  this  by  making  the  thin  wire  form  part 
galvanic  circuit  and  raising  it  to  red  heat. 
32 
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Subrittanrove  Liffature. — A  needle  carrying  a,  silver  wire 
ifl  passed  through  between  the  veins  and  the  cord,  re-entered 
at  the  point  of  emergence,  passed  in  front  of  the  veins,  and 
brought  out  at  the  original  point  of  entry.     The  veins  are 

Fig.  230. 


thus  embraced  in  a  loop  of  wire,  the  ends  of  which  emergfl 
at  the  same  opening,  and  are  occluded  by  twisting  the  wire 
tightly.  Strictly  speaking,  this  method  does  not  deserve 
to  be  called  subcutaneous,  but  it  is  commonly  known  u 

Fig.  932. 


such.  An  objection  to  it  is  found  in  the  difficulty  of  tight 
ening  the  loop  afterwards,  and  in  the  conseijuent  necessity 
of  having  to  wait  a  long  time  for  it  to  cut  its  way  through. 

JHorcPtt  Method. — Ricord  passed  a  needle  carrying  ■ 
thread  between  the  veins  and  cord,  made  the  thread  fxA 
to  the  loop  of  a  stout  ligature  and  drew  it  through,  leaving 
the  loop  projecting  through  one  puncture,  the  two  emk 
through  the  other.  The  needle  and  thread  were  thffl- 
passed  again  in  the  opposite  direction,  through  the  auH 
punctures,  but  in  front  of  the  veins,  and  a  second  ligatun 
drawn  through.  The  ends  of  each  ligature  were  then 
passed  through  the  loop  of  the  other,  drawn  tight  so  asi  to 
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thoroughly  compress  tlie  veins,  and  then  attached  to  tlie 
apparatus  ahown  iu  Fig.  23:i,  and  tightened  every  day 
until  the  bundle  was  cut  through.  Or  the  emla  may  he 
tied  together  over  a 
roll  of  bandage  placed 
in  front  between  the 
two  punctures,  and 
tightened  daily. 

Riffaud's  Mtihod 
hy  Exposure. —  Prof. 
Kigaud,  of  Strasburg 
and  Nancy,  has  had 
great  Buecess  in  obtain- 
ing obliteration  by  sim- 
ple exposure  of  the 
veins  to  the  air.     He 


pinches  up  atransvLTse 
told  of  skin,  transfi^ies 


it  and  cuts  out,  dissects  out  tlio  bundSe  of  veins  carefully, 
passes  a  atrip  of  well-greased  linen  under  it,  and  binds  a 
•pad  of  charpie  over  it.  The  veins  ahrinlt  as  soon  as  tbey 
;ftre  exposed,  the  blood  coagulates  in  them  immediately,  and 
In  a  few  days  spontaneous  division  occurs,  or  they  are 
idaced  to  a  fibrous  cord.  At  the  time  his  paper  was  written^ 
.he  had  operated  upon  nineteen  varicoceles  and  one  hundred 
and  forty  cases  of  varicose  veins  of  the  leg.  In  three  cases 
the  veins  were  accidentally  opened,  and  those  three  cases  died 
of  pyaemia;  all  the  others  were  entirely  successful. 


AMPUTATION  OF  TKG  PEMIS. 

If  the  amputation  is  to  be  made  through  the  pendulous 
|K)rtioii  hemorrhage  may  be  prevented  by  tying  a  ligature 
tightly  about  the  root  of  the  organ.  It  is  generally  stated 
that  the  erectile  portions  retract  more  extensively  than  the 
skin,  and  must  therefore  be  cut  longer,  but  this  appears  to 
be  incorrect,  the  skin  is  more  retractile  than  the  corpora 


'  Bulletin  tie  la  Sooielc  dv  Cluru 


1875,  p.  4(i4. 
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cavernosa,  and  must  be  drawn  well  back  towards  the  pubis 
before  it  is  divided.  The  division  may  be  made  with  the 
knife,  ^raseur,  or  cautery ;  there  is  no  objection  to  the  use 
of  the  former  on  the  score  of  hemorrhage,  but  it  is  more 
often  followed  bv  pvaemia  than  either  of  the  others. 

In  order  to  prevent  cicatricial  contraction  of  the  urethral 
orifice  the  inferior  wall  of  that  canal  should  be  divided, 
together  with  the  skin,  for  about  half  an  inch,  and  the 
edges  of  the  mucous  membrane  made  fast  to  those  of  the 
skin  with  fine  sutures.  Some  surgeons  consider  this  longi- 
tudinal incision  unnecessary,  and  are  satisfied  to  draw  out 
the  mucous  membrane  slightly  and  stitch  it  fast  to  the  skin. 
If  the  longitudinal  incision  is  to  be  made  it  is  desirable  to 
cut  the  urethra,  if  possible,  half  an  inch  longer  than  the 
corpora  cavernosa.  Singular  as  it  may  seem,  it  is  some- 
times exceedingly  diflScult  to  find  the  orifice  of  the  urethra 
on  the  surface  of  section. 

If  the  amputation  is  to  be  made  close  to  the  symphysis 
two  accidents  must  be  guarded  against ;  they  are :  retrac- 
tion of  the  penis,  and  infiltration  of  urine  into  the  scrotum. 
To  prevent  the  former,  a  stout  ligature  should  be  passed 
through  the  sheath  of  the  penis  a  little  above  the  point 
selected  for  amputation ;  to  prevent  the  latter,  and  also  to 
give  the  patient  better  command  of  the  direction  of  his 
stream  of  urine,  the  scrotum  should  be  divided  in  the  me- 
dian line  and  the  anterior  and  posterior  edges  of  each  half 
brought  together,  so  as  to  form  two  distinct  scrotums  with 
the  urethra  exposed  between  them. 


OPERATIONS  FOR  PHIMOSIS. 

Dor  ml  Incision, — A  director  is  passed  through  the  pre- 
putial orifice  along  the  dorsum  of  the  glans  to  the  corona, 
a  curved,  sharp- pointed  bistoury  guided  along  it,  the  skin 
transfixed  at  the  point  of  the  director  and  divided  straight 
down  to  the  preputial  orifice.  Nothing  more  is  absolutely 
required,  for  the  wound  left  to  itself  will  heal  promptly; 
but  it  is  well  to  round  oft*  the  corners  and  to  unite  the  edges 
of  the  mucous  membrane  and  skin  bv  fine  sutures.  This  is 
a  very  satisfactory  operation  when  the  prepuce  is  not  re- 
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dundant,  but  if  there  is  mucb  exeeas  of  tissue  the  foreskin 
will  present  an  awkward,  lop-eared  appearance  for  many 
years,  and  in  such  casea,  therefore,  eircumciaion  is  to  be 
preferred. 

Thia  operation  is  often  reqiured  in  cases  of  sub-preputial 
chancroid,  and  then  it  becomes  a  matter  of  considerable 
importance  to  prevent  inoculation  of  the  wound  by  the 
ehancroida]  vims,  A  method  introduced  by  Dr.  J.  H. 
Lowman  into  the  venereal  wards  of  Charity  Hospital,  New 
York,  baa  proved  very  efficient  in  this  respect.  A  solution 
of  nitrate  of  silver,  forty  grains  to  the  ounce,  is  injected 
under  the  prepuce,  and  followed  by^the  injection  of  a  satu- 
rated solution  of  common  salt,  to  remove  the  eseess  of  the 
caustic.  The  sore  having  been  thus  rendered  temporarily 
innocuous  by  the  coagulation  of  its  secretions,  the  incision 
is  made  and  the  aore  cauterized  with  nitric  acid. 

Oireumcision. — A  number  of  instruments  have  been  in- 
vented, and  a  great  variety  of  methods  proposed,  which  do 
not  need  to  be  repeated  here,  for  the  object  they  had  in 
view,  that  of  insuring  division  of  the  skin  and  mucous  mem- 
brane of  the  prepuce  at  the  same  level,  is  not  a  matter  of 
'much  importance,  since  any  excess  of  the  latter  can  be 
readily  removed  afterwards.  There  is,  however,  one  modi- 
fication introduced  by  Dr.  Keyea^  which  is  of  great  im- 
iportance,  for  it  insures  tlie  removal  of  the  constriction  and 
protects  the  wound  from  being  harmed  by  erections  while 
healing.  This  modification  consists  in  an  additional  longi- 
tudinal division  of  tbe  skin  for  about  half  an  inch  along  the 
dorsum  of  the  penis,  and  sometimes,  also,  on  the  oppoait« 
side  along  the  course  of  the  urethra,  after  the  end  of  the 
prepuce  has  been  cut  off  (Fig-  235,  AC).  The  comers 
left  by  these  incisions  are  rounded  off,  and  the  effect  is  to 
increase  t!ie  circumference  by  twice  the  length  of  tbe  inci- 
sion. Aa  the  stricture  is  sometimes  due  to  insufScient 
breadth  of  the  akin  covering  the  glans,  the  value  of  this 
'Bimple  modification  is  evident. 

Operation. — A  probe  is  first  introduced  and  swept  over 

'  Vnn  Buren  and  Kg)iB',  Genito-Urinarj-  Diaeases,  with  Sypliilig, 
:vi  York,  !Hr^,  p.  11. 
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the  surface  of  the  glans  to  break  up  any  adhesions  that 
may  exist,  and  the  edge  of  the  preputial  orifice  is  then 
caught  at  opposite  points  with  the  thumb  and  forefinger  of 
each  hand  and  drawn  forward,  care  being  taken  to  make 
the  tension  upon  the  less  elastic  mucous  membrane,  and  not 
only  upon  the  skin.     While  the  prepuce  is  thus  drawn  for- 
ward, an  assistant  clasps   a  pair  of  long   narrow-bladed 
forceps  vertically  upon  it  just  in  front  of  the  apex  of  the 
glans,  directing  the  blades  forward  as  well  as  downward 
(the  penis  being  horizontal)  parallel  to  the  general  direc- 
tion of  the  corona,  and  the  glans  should  then  be  moved 
freely  behind  them  to  make  sure  that  it  is  not  caught  be- 
tween the  blades.     The  portion  of  prepuce  in  front  of  the 
forceps  is  then  cut  away  with  scissors  or  a  knife  (Fig.  234), 
and  the  forceps  taken  off. 

Fig.  234. 


Circumcision.   First  incision. 


It  will  then  be  seen  that  the  glans  is  still  covered  by  a 
more  or  less  tightly  fitting  sheath  of  mucous  membrane, 
while  the  looser  and  more  elastic  skin  retracts  to  or  beyond 
the  corona,  leaving  a  belt  of  raw  surface  below  (Fig.  235). 
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The  mucoua  membrane  is  uext  divided  with  scisaors  along 
the  doreiuD  hack  to  the  corona  (Fig.  2'iF>,  BD),  and  the 
skin  divided  in  the  same  direction  along  the  dorsum  for  a 
distance  of  half  an  inch  from  its  cut  edge  (Fig.  235,  AC}, 
and  also  on  the  under  side  along  the 
nrethra,  if  considered   necessary.     The  F'g-  23S- 

comers  of  these  incisions  are  rounded 
off,  and  the  edges  of  the  mucous  mem- 
brane and  skin  fastened  together  witti 
numerous  fine  sutures,  the  first  bcin;: 
placed  extuitty  in  the  median  line  in  front, 
the  second  at  the  frenum.  If  fine  silk 
is  osed,  and  the  sutures  placed  close  to 
the  edge,  tliey  may  be  left  to  cut  their  way 
out  &nd  come  away  in  the  dressings. 

It  is  always  difficult  to  get  accurate 
adjustment  of  the  edges  at  the  ends  of 
the  longitudinal  incisions  on  the  dorsum, 
and  usually  a  small  triangular  gap  is  left 
to  fill  by  granulation  Dr  D.  B.  Dela-  hob. 
van^  proposes  to  meet  this  objection  by 
leaving  a  triangular  piece  projecting  iu  the  centre  of  the 
dorsal  portion  of  the  cutaneous  incision.     Fig.  236  shows 


■>  loft  liy  re 


tlie  lino  of  incision,  Fig.  237  the  result    g  tr  a  igles  of  skin 
and  mucoua  membrane  ;  the  ape\  of  tl  e  latt  r  if,  which  at 


380      OPETIATIONS    UPON    GBNITO-URTXABY 

first  is  ijrawn  upward  by  its  close  connection  with  the  apex  of 
the  skin  triangle,  A,  so  that  its  mucous  surface  is  outward, 
is  represented  in  the  figure  as  it  appears  after  having  been 
freed  by  dissection,  if  necessary,  and  tnmed  down,  leaving 
its  raw  surface  out.  The  mucous  membrane  ia  then  slit  up 
to  the  corona  at  D,  as  usual,  after  cutting  away  its  triangle, 
and  the  point  A  is  stitehed  fast  to  i),  B  to  E,  C  to  F,  and 
the  remainder  of  the  eflge  as  usual, 

The  only  objection  to  be  made  to  this  device  is  that  it 
sacrifices  the  liberating  longitudinal  incision  of  the  akin,  and 
Dr.  Keyea'  has  met  this  by  taking  the  triangidar  flap  froui 
the  mucous  membrane  instead  of  from  the  skin.  He  cuts 
off  the  prepuce  by  a  straight  incision,  and  divides  the  skin 
along  the  dorsum  as  before ;  and  then,  instead  of  splitting 
the  mucous  membrane  in  the  same 
manner  (Fig.  235,  BD~),  he  maiiea 
a  Ysliapel  incision  (Fig  238 
BDC)  and  removes  the  anterior 
str  p  of  mucous  membrane  by  i^on 
tniuing  the  incision  from  0  and  ]) 
iro  inJ  to  the  frennm  The  point 
DB(  18  then  reflected,  fitted  mto 
tlie  triangular  gap  GEF  left  by  the 
1  ngitu  linal  incision  in  the  skin  and 
the  rounding  of  its  corners  and  tiie 
edges  are  united  I  y  sutures,  as  be- 

C  rcnr  ci  Ion     K  jes  fore 

If  broad  adhesions  e^nat  between 
the  glans  and  prepuce  and  it  is  feared  that  the  raw  surfaces 
left  by  their  division  will  reunite,  all  the  mucous  membrane 
may  be  removed,  except  a  ring  about  one-eighth  of  an  inch 
wide  adjoining  the  corona ;  the  skin  is  then  loosened  by 
dissection  from  the  underiying  tissues,  drawn  forward,  and 
united  to  the  narrow  ring  of  mucous  membrane.  The  raw 
surface  on  the  glans,  having  nothing  to  adhere  to,  cicatrisea 
naturally. 

'  Oral  fommumuatioii,  IB 
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I'ARAPIIIMOSrS. 

A  description  of  the  methods  of  reduction  by  taxis  or  by 
compression  of  the  engorged  prepuce  and  glaoa  does  not  lie 
■within  the  proposed  scope  of  this  work,  and  the  operation 
of  division  of  the  constricting  band  hardly  needs  to  be 
described,  for  it  consists  simply  in  dividing  the  band  from 
1  without  inwards  at  one  or  more  points,  unti!  the  constriction 
jis  sufficiently  relieved  to  allow  the  prepuce  to  be  drawn  for- 
[irard.  It  is  well  to  make  the  first  iucidion  in  the  median 
dorsal  line  so  as  to  profit  by  it  afterwards,  if  an  operation 
tor  phimosis  is  considered  necessary.  If  infiammatory  ad- 
Jiesions  have  formed  along  ihe  line  of  the  constrictioa,  forcible 
attempts  to  reduce  the  paraphimosis  should  not  be  made, 
.T)nt,  after  division  of  the  band,  the  parts  should  simply  be 
ith  cold  and  soothing  lotions. 


DIVISION  OF  THE  FRESUM. 

Vcmouil'  employs  the  following  method:  He  makes  the 
!,  transfixes  it  close  to  its  attachment  to  the  glans 
with  a  narrow  bistoury  or  tenotome  held  with  its  side  parallel 
"b  the  surface  of  the  penis,  and  cuts  out  backward,  making 
i  triangular  flap  nearly  half  an  inch  long,  with  its  apex 
"rected  backward.  The  liberated  glans  is  drawn  forward, 
^e  flap  disappears,  and  the  edges  of  the  wound,  which 
B  the  shape  of  a  lozenge,  are  united  by  sutures. 


EPISPADIAS. 

*■  The  deformity  known  as  epispadias  is  characterized  by 

'seure  of  the  roof  of  the  urethra.     In  its  complete  form  it 

I  associated  with  separation  of  the  symphyitis  pubis,  and 

with  exstrophy  of  the  bladder,  in  which  case  its  treats 

b  subordinate  to  that  of  tlie  more  important  defect 

Eji  v.).     In  its  slightest  degree  it  is  confined  to  a  fissure 

'  Chinirgie  Repjnitrk o,  1877,  p.  730. 
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occupying  the  dorsal  portion  of  the  glans  penis,  and  extend- 
ing from  the  meatus  to  the  corona  (^epiapadias  balaniquc). 
The  existence  of  this  form  has  been  denied,  but  Vemeuil' 
reports  two  cases,  in  neither  of  which  did  the  malformation 
cause  any  disturbance  of  function.  In  the  more  important 
varieties  the  urethra  lies  above  the  corpora  cavernosa  in- 
stead of  below  them,  and  is  open  on  the  roof  from  its  ante- 
rior extremity  nearly  to  the  bladder;  the  glans  is  fairij 
developed,  and  may  be  grooved  more  or  less  deeply  along 
its  dorsum,  while  the  reat  of  the  corpus  spongiosum  ia 
represented  by  a  thin  layer  of  erectile  tissue  under  the 
urethra.  There  ia  sometimes  partial  or  complete  inconti- 
nence of  urine,  and  the  operative  indication  ia  to  supply  a 
chaimel  through  which  the  urine  can  be  conducted  without 
dribbling  ta  a  urinal. 

Nelaton'B  MetJiod. — The  prepuce  is  drawn  downwards 
and  forwai-ds  by  means  of  a  ligature  passed  through  it,  and 
held  in  this  position  during  the  operation.  An  incision  ia 
then  made  along  each  side  of  the  urethral  gutter  at  the 
junction  of  the  skin  and  mucous  membrane,  beginning  at 
the  prepuce  and  the  ending  at  the  abdominal  wall.  The 
external  lip  of  each  incision  is  dissected  up  for  about  one- 
sixth  of  an  inch,  forming  a  flap  on  each  side  continuous  with 
the  skin;  the  inner  lip  of  each  incision  is  also  slightiy 
loosened.     The  Daps  mnst  be  made  as  tliick  as  possible. 

A  third  flap  ia  then  mai'ked  out  upon  the  abdominal  wall, 
immediately  above  the  urethral  orifice  leading  to  the  bladder, 
by  two  vertical  incisions  united  at  their  upper  ends  by  a 
transverse  one ;  it  should  be  as  broad  as,  and  a  little  longer 
than,  the  penis,  dissected  from  above  downwards  to  ita  base, 
which  corresponds  to  the  interpubie  ligament,  and  then  re- 
versed, its  cutaneous  surface  inward,  and  its  sides  made  fast 
by  sutures  to  the  inner  lips  of  the  incision  on  the  penis,  care 
being  taken  to  make  the  contact  as  broad  as  poaaiUe. 
Demarquay*  and  Dolbeaii*  preferred  to  make  the  flap  by 
prolonging  the  first  two  incisions  up  the  abdomen,  thinking 

'  Maladies  Chinirgicalisa  du  Penis,  1R77,  p.  623.  , 

»  Du  I'Epepadias,  Paris,  1861.     FUulIiu  IV.,  Fip.  I.J 
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tlmt  the  continuity  of  tlie  incisions  upon  the  abfloraen  and 
penis  would  increase  the  chances  of  success  (Fig.  239, 
GO). 

In  order  to  give  the  abdominal  flap  greater  thickness,  and  1 
prevent  its  retraction  during  the  process  of  cicatrization,  | 
Nolaton  reinforced  it  by  another  taken  from  the  scrotum. 


This  scrotal  flap  is  limited  by  concentric  curved  incisions 
(Fig.  239,  FF'),  the  upper  one  circumacribinj^  the  under 
half  of  the  root  of  the  penis  in  the  peno-scrotal  angle,  the 
other  at  a  distance  below  the  first  equal  to  the  length  of  the 
penis,  and  is  left  adherent  at  both  ends.  After  the  flap  has 
been  dissected  up,  the  penis  is  passed  under  it,  bringing  the 
PBff  surface  of  the  reversed  abdominal  flap  into  contact  witli 
that  of  the  scrotal  flap,  and  the  great  circumference  of  the 
latter  is  fastened  by  three  sutures  to  the  outer  lips  of  the 
two  incisions  made  along  the  sides  of  the  urethral  gutter. 

The  canal  thus  formed  is  very  large,  and  both  Ndiaton 
and  Dolbeau  found  it  necessary  to  diminish  its  size  by  ap- 
plying the  actual  cautery  to  its  interior.  The  operation 
devised  by  Thiersch  is  generally  considered  superior. 
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Thiersfh's  Method.^ — This  operation  requires  several 
months  for  it3  completion,  since  it  is  composed  of  four  dis- 
tinct operations  performed  at  different  times.  In  order  to 
prevent  the  urine  from  coming  into  contact  with  the  raw 
surfaces  of  the  flaps  Thiersch  makes  an  opening  into  theaj. 
urethra  through  the  perineum  and  maintains  it  during  th^^ 
entire  period  of  treatment. 

First  Step  (Fig.  240). — Creation  of  the  meatus  and  tl^^ 

Fig.  aJO. 


portion  of  the  canal  occupying  the  glans.  The  surgeon 
makes  a  deep  incision  along  each  side  of  the  urethral  groove 
in  the  glans,  pares  the  surface  of  the  outer  lip  of  each  incis- 
ion, brings  the  freshened  surfaces  into  contact,  and  fixes 
them  with  two  or  three  points  of  twisted  suture. 

Second  Step  (Figs.  :241,  242).— Creation  of  the  urethra 
along  the  body  of  the  penis.  The  surgeon  makes  an  incis- 
ion through  tiie  skin  and  subcutaneous  tissue  at  the  edge 
of  the  urethral  gutter  on  the  right  side,  makes  a  short 
transverse  cut  outwards  from  each  end,  and  dissects  up  the 
rectangular  flap  thus  marked  out.  On  the  left  side  he 
makes  a  longitudinal  incision  one  centimetre  external  to  the 
edge  of  the  gutter,  and  a  transverse  incision  from  each  end. 
This  flap  is  dissected  up,  making  it  as  thick  as  possible, 
and  turned  over  so  as  to  form  a  roof  for  the  urethral  gutter, 
its  cutaneous  surface  directed  downward,  its  raw  surface 

'   Arcliiv   fUr   HeilkUndc,    1809,    pp.    20-36,   and    Liiiigcnbvck') 


upward.     Several  ligatures  are  passed  through  it  near  its 
free  border  and  then  through  the  base  of  the  right-hand 


fiap,  and  the  latter  drawn  across  the  former  so  that  their 
raw  BurfiLC?  are  broagbt  into  contact  throughout.  The 
free  edge  of  the  nght  Hap  ia  tbea  fastened  to  the  skin  form- 
ing the  outer  edge  of  the  incision  on  the  loft  side. 

Third  A'tep.- — To  close  the  gap  remaining  between  these 
two  new  portions  of  the  urethra.  A  transverse  incision  is 
made  in  the  prepuce,  the  glans  passed  through  it,  the  bor- 
ders of  the  gap  pared  and  faatenod  to  the  edges  of  the  inoi- 
UOD  in  the  prepuce. 

Fourth  Stip. — ^To  close  the  posterior  portion  of  the  canal 
or  infiindibulum.  The  method  employed  is  similar  to  that 
used  in  the  second  step  of  the  operation,  the  flaps  being 
taken  from  the  groins.  The  left  flap  has  the  form  of  an 
isosceles  triangle,  and  its  base  occupies  the  left  half  of  the 
upper  semi-ciroumfercnce  of  tlie  opening ;  it  is  turned  over 
so  that  its  cutaneous  surface  is  directed  downward,  and  its 
free  border  is  united  to  the  freshened  posterior  edge  of  the 
roof  of  the  new  urethi-a.  'Ilio  other  Hap  is  quadrilateral, 
33 
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ita  base  correspondB  to  the  right  mguiDal  nng,  and  it  is 
drawn   over  the  first  one  so   that  their  raw  surfaces  are 
brought  into  contact  and  fastened  together  with  sutures 
Finally,  the  fistula  establiahed  in  the  penneum  is  closeil 


HYPOSPADIAS. 

The  deformity  known  as  hypospadias  is  characterized  hy 
a  congenital  abnormal  opening  of  the  urethra  upon  the 
under  surface  of  the  penis.  Sometimes  the  urethra  ends 
at  the  abnormal  opening,  sometimes  it  is  continued  more  or 
less  imperfectly  beyond  it,  either  in  the  form  of  a  tube, 
which  is  usually  imperforate  at  one  or  two  points,  or  in  that 
of  a  gutter.  The  varieties  of  hypospadias  are  usually 
classified  in  three  groiips,  the  balanitic,  penile,  and  scrotal, 
according  as  the  abnormal  opening  is  found  at  a  point  in  the 
urethra  corresponding  to  the  glans,  the  pendulous  portion 
of  tlie  penis,  or  the  scrotum.  The  balanitic  is  the  most 
frequent  and  least  important,  and  the  peuile  is  less  frequent 
and  less  important  than  the  scrotal.  The  defect  never  ex- 
tends further  back  than  the  bulb  of  the  urethra,  and  conse- 
quently never  causes  incontinence  of  urine.  In  the  scrotal 
and  in  some  of  the  penile  varieties  the  anterior  portion  of 
the  urethra  forms  a  tense  fibrous  cord  binding  down  the 
glans,  curving  the  body  of  the  penis  upwards,  and  prevent- 
ing its  erection. 

In  the  balanitic  variety,  when  the  anterior  portion  of  t^e 
urethra  exists  in  the  form  of  a  gutter,  no  treatment  is  re- 
quired unless  the  opening  is  too  small.  The  slight  defi- 
ciency in  length  involves  no  loss  of  function,  and  attempts 
to  reconstitute  the  defective  portion  of  the  canal  by  some 
plastic  operation  usually  fail.  In  fact,  if  the  canal  exists 
between  the  meatus  and  the  abnormal  opening,  it  is  better  to 
slit  it  up  than  to  try  to  close  the  latter. 

The  scrotal  variety  ia  considered  irremediable,  and  has 
never  been  the  subject  of  surgical  interference.  Id  it  the 
scrotum  is  bifid,  the  penis  usually  very  small,  and  the 
urethral  orifice  at  the  bottom  of  an  infundibulum  resembling 
a  vulva.  Individuals  thiia  deformed  have  often  been  nus- 
taken  for  hermaphrodites  and  sometimes  for  females. 
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In  the  penile  variety,  when  tlie  anterior  portion  of 
the  urethra  ia  normal,  the  opening  may  he  closed  by 
freshening  the  surface  about  its  edge  and  covering  it 
with  a  flap  taken  from  the  aiijoiuing  skin.  When  the 
anterior  portion  exiate  only  in  the  form  of  a  more  or  leas 
shallow  groove,  it  may  be  transformed  into  a  complete  canal 
by  one  of  the  methods  of  urethroplasty  hereinafter  dea- 
cribed.  The  two  other  modes  of  operating,  urethroraphy 
and  perforation,  have  now  been  discarded ;  in  the  former 
the  edges  of  the  groove  were  pared  and  brought  together 
with  sutures,  in  the  latter  a  trocar  was  passed  along  through 
the  tissues  of  the  under  side  of  the  penis  from  the  extremity 
of  the  glans  to  the  abnormal  opening  of  the  urethra,  and 
the  route  thus  created  kept  open  by  the  frequent  passage 
of  sounds. 

If  the  penis  is  incurvated  it  must  be  straightened  as  a 
preliminary  to  any  operation.  To  accomplish  this  it  is  not 
sufficient  to  divide  only  the  fibrous  band  ou  its  under  sur- 
face, for  the  retraction  is  partly  maintained  by  the  shortness 
of  the  inferior  portion  of  the  sheaths  of  the  corpora  caver- 
nosa and  the  septum  between  them.  K  the  skin  on  the 
under  surface  is  flexible  enough  to  allow  the  ponia  to  be 
straightened  after  the  internal  bands  have  been  divided, 
this  division,  may  be  made  subcutaneously,  following  the 
exajuple  of  Bouisaon,  by  introducing  a  tenotome  and  press- 
ing its  edge  against  the  sheath  of  the  corpora  cavernosa  and 
the  septum  while  the  glans  is  drawn  steadily  away  from  the 
Bcrotum.  Ordinarily,  however,  this  is  not  possible,  and  one 
or  two  transverse  incisions  one  centimetre  loug  must  be 
made  through  the  skin  and  deeper  parts.  By  the  straights 
eoing  of  the  penis  these  transverse  incisions  are  transformed 
into  longitudinal  ones,  and  their  sides  are  then  drawn  to- 
gether by  sutures.  Several  months  must  then  be  allowed 
to  elapse  before  the  subsequent  plastic  operation  is  under- 
taken, in  order  that  the  cicatri.x  may  become  perfectly  soft 
and  attain  its  full  vitality. 

In  the  earlier  operations  of  urethrojtliuty  the  floor  of  the 
nrethra  was  formed  by  a  long  narrow  vertical  flap  taken 
from  the  scrotiun,  its  base  adjoining  the  orifice  of  the  urethra j 
and  ita  borders  fastened  to  the  edges  of  two  longitudinal 
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ineisirins  on  the  imdev  side  of  the  penis.  In  short,  the 
method  rcBcmhled  that  already  dcscrihed  as  employed  by 
N^laton  for  the  relief  of  epispadias,  even  to  the  reinforce- 
ment of  the  flap  by  a  transverse  one  taken  from  the  skin 
above  the  root  of  the  penis.  The  results  of  these  attempts 
were  so  unsatisfactory  that  when  N^laton  was  consnlted,  in 
1872,  concerning  a  patient  afi'ected  with  hypospadias,  he 
advised  that  nothing  should  be  done,  saying  that  he  had 
made  many  canals  through  which  the  urine  was  carried  to 
the  end  of  the  penis,  but  they  intfirfcred  with  erection, 
and  did  not  facilitate  fecundation.^  The  surgeon  who  re- 
ceived this  advice,  Th^ophile  Anger,  thereupon  devised  an- 
other method,  ignorant  that  a  similar  one  bad  been  employed 
shortly  before  by  Thiersch  in  epispadias  and  by  Scymanow- 
ski  for  urethral  fistula,  and,  having  put  it  into  execution, 
obtained  an  excellent  result. 

Thinphile  Anger's  Method. — -In  this  case  tlie  urethral 
opening  was  at  the  peno-scrotal  angle,  the  anterior  portion 
of  tlie  canal  was  entirely  lacking,  and  the  penis  was  so  curved 
that  the  extremity  of  the  glans  was  not  more  than  half  to 
inch  from  the  opening.  The  penis  was  first  straightened 
by  two  short  transverse  incisions  carried  to  such  a  deptii 
that  the  corpora  cavernosa  were  exposed  at  the  bottom  of 
the  wound  ;  the  bleeding  was  slight,  and  the  wound  healed 
promptly.  The  plastic  operation  was  performed  nearly 
four  months  afterwards,  and  was  only  partially  siiccessfid, 
the  posterior  portion  of  the  flap  disappearing  by  absorptioD. 
A  second  operation,  six  months  later,  was  entirely  succras- 
ful,  and  the  condition  of  the  paiis,  when  the  patient  wM 
shown  to  the  Soci^t^  de  Ohirurgie  five  months  afterwanib^ 
■was  entirely  satisfactory ;  the  tissues  were  supple,  there  wM 
no  stricture  in  the  canal,  and  erection  was  perfect,  exc^ 
for  a  very  slight  incurvation  downwards. 

The  first  plastic  operation  was  as  follows:    An  incisim, 
extending  from  the  glans  to  the  scrotum,  was  made  through 
the  skin  on  the  left  side  parallel  to  the  median  line  and 
and  a  half  centimetres  from  it,  and  from  each  extrenuty 
this  an  obhque  incision  was  carried  to  the  median  line, " 
posterior  one  ending  on  the  scrotum  just  behind  the  urel 

'  Thfiophile  Anper  in  Bull,  rle  la  Soc.  dti  Chmirgii-,  efauccdali 
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Anger  t  ed  in  the  catheter  and  left  t  for  so  eral  days, 
but  adm  ts  tl  at  tl  is  was  a  m  stake  When  ho  r  p  ate  1  the 
operat  on  he  left  the  c  thcte  n  for  only  t  e  t  i  u  1  ours, 
and  then  re  traduced  t  only  when  t  ui  o  lal  t«  he 
drawn  off. 

Dupluj/'s  Method. — The  operation  has  three  steps  or 

jj.  Btages.     In  the  first,  the  penis  is  straightened  and  a  meatus 

iiiaiie;  in  the  second,  the  portion  of  the  urethra  which  is 

lacking  is  restored;  and  in  the  third,  this  new  portion  ia 

^  anited  to  that  which  previously  existed. 

First  Step. — The  penis  is  straightened  by  transverse  or 
Subcutaneous  incision  as  before  described,  and  the  meatus 
'teiade  by  paring  a  strip  of  the  surface  of  the  glans  on  each 
33*  . 
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Bide  of  tlie  groove  representing  the  urethra,  and  bringing 
them  together  with  one  or  two  points  of  twisted  sutui-e  over 
B,  piece  of  gum  catheter  placed  in  the  groove.  If  necessary, 
the  groove  may  be  deepened  by  one  or  two  longitudinal  in- 
eisiona  on  its  floor  (roof  of  the  urethra}. 

Second  Step. — Two  longitudinal  incisions,  extending  from 
the  glans  nearly  to  tlic  abnormal  urethral  opening,  are  made, 
one  on  each  side  of  the  median  line,  at  a  distance  from  each 
other  equal  to  the  circumference  to  be  given  to  the  new 
urethra;  and  from  each  end  of  these  a  short  transverse  in- 
cision is  made  towards,  but  not  quite  to,  the  median  line 
(Fig.  244,  A").     The  rectangular  flaps  thus  circumscribe^^ 


Fil!.  244. 


are  dissected  up  towards  the  median  line,  turned  back  over 
a  gum  catheter,  and  their  free  borders  fastened  together 
with  sutures  (Fig.  244,  B  and  (7).  The  outer  lips  of  the 
two  incisions  are  then  loosened  sufficiently  by  dissection  to 
allow  them  to  be  drawn  over  the  others  and  fastened  to- 
gether in  the  median  line  with  interrupted  or  twisted  sutures. 
Care  must  he  taken  to  attach  the  anterior  ends  of  all  four 
flaps  to  the  pared  surface  of  the  glans,  so  that  the  new 
urethra  may  be  continuous  with  tlie  piece  previously  made. 
Third  Step. — To  close  the  gap  between  the  termination 
of  the  old  and  the  beginning  of  the  new  portions  of  the 
urethra,  Duplay  freshened  the  edges  and  brought  them  to- 
gether with  double  rows  of  auturos. 
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Urethra!  fistulffl,  as  a  rule,  are  more  difficult  to  close  the 
further  they  are  from  the  bladder,  TJiose  occupying  the 
perineum  and  scrotum  are  long,  pass  through  thick  tissues, 
and  will  usually  heal  spontaneously  if  the  full  calibre  of  the 
urethra  in  front  of  thcui  ia  maintained.  Occasionally  it 
becomes  necessary  to  freshen  their  sides  with  the  knife, 
caustics,  or  cautery. 

Fistulse  occupying  the  pendulous  portion  of  the  penis 
have  but  little  tendency  to  close  spontaneously,  unless  they 
are  recent  and  small ;  the  distance  between  the  raucous  and 
cutaneous  surfaces  is  so  short  that  the  walls  of  the  fistula 
cicatrize  promptly  without  uniting,  and  that  renders  a  spon- 
taneous cure  practically  impossible.  Operations  undertaken 
for  the  purpose  of  closing  them,  exclusive  of  simple  cauteriz- 
ation, are  (fivided  into  two  classes,  ureihroraphy  and  urethro- 
plasty. In  the  former,  the  sides  of  the  fistula  are  pared 
and  brought  together  in  the  median  line ;  in  the  latter,  the 
loss  of  substance  is  made  good  by  the  transfer  of  cutaneous 
flaps. 

It  has  always  been  held  that  the  principal  obstacle  to  the 
closure  of  a  fistula  is  the  freciwent  jtassage  of  urine  through 
it,  and  although  this  has  been  occasionally  questioned,  espe- 
cially vith  reference  to  normal,  unaltered  urine,  it  is  still 
considered  one  of  the  principal  indications  to  prevent  this 
passage.  The  choice  lies  between  three  methods :  lat.  In- 
troducing a  catheter  and  drawing  off  the  urine  as  often  as 
it  becomes  necessary  to  empty  the  bladder;  2d,  tying  in  a 
catheter;  3d,  establishing  a  free  passage  for  the  urine  at 
some  point  on  the  proximal  side  of  the  fistula.  Each 
method  is  open  to  serious  objections ;  the  frequent  passage 
of  the  catheter  is  calculated  to  disturb  the  adjustment  of  the 
flaps,  stretch  the  sutures,  and  irritate  the  urethra;  and, 
moreover,  a  small  quantity  of  urine  is  sure  to  escape  through 
the  canal  beside  or  behind  it.  A  catheter  retained  in  the 
urethra  for  several  days  is  even  worse  ;  as  Ducamp'  pointed 
out  more  than  fifty  years  ago,  it  violates  the  two  conditions 

'  Tntil^dpsKfiU^ntionsd' Urine,  1825,  p.  237  ;  quoted  by  Vcrni'llil. 
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neceaaary  to  the  cicatrization  of  every  wound,  moderate 
degree  of  iTiflaiumation  and  of  Imraidity,  by  irritating  tlie 
canal,  provoking  an  excessive  flow  of  mucus,  and  acting 
upon  the  wound  itself  as  a  pea  docs  in  an  issue.     After  two  ^ 
or  three  days  at  the  latest  it  not  only  falls  to  remove  th^^ 
urine  as  fast  as  it  collects  in  the  bladder,  but  autuallj^^ 
favors  its  escape  alongside  and  through  the   wound.     L,^ 
excites   cystitis  of  the  vesical  neck,  and  sooner  or  iate»^ . 
gives  rifio  to  the  complex  of  symptoma  known  aa  urinar---,' 
fever.     In  short,  it  is  not  only  inefficient  after  the  first  d^j. 
or  two,  but  is  positively  harmful.     The  objections  to  tb« 
third  method,  unless  perineal  fistula  exist  and  can  be  suffi. 
cientiy  enlarged,  are  that  aa  usually  practised  it  involves  a 
considerable  wound  in  the  perineum,  which  may  itself  ^va 
rise  to  a  fistula  more  obnoxious  than  that  which  it  is  designed 
to  cure,  and  that  by  destroying  the  integrity  of  the  spoiijyr      i 
tissue  of  the  bulb  it  causes  dribbling  and  imperfect  ejacula- 
tion of  the  last  of  the  urine.     Recent  experience,  however, 
indicates  that  a  catheter  can  be  safely  passed  through  the 
anus  and  the  recto-vesical  wall  close  behind  the  prostate, 
and  the  bladder  drained  through  it  for  several  days  without 
danger  of  establishing  a  recto-vesical  fistula ;  and  if  on  fur- 
ther trial  this  should  prove  to  he  the  case,  the  indication  in 
question  can  be  more  satiafautorily  met  in  this  way  than  by 
any  of  the  other  methods. 

Urethroraphy . — This  term  is  applied  to  tlie  simple  ap- 
proximation of  the  sides  of  a  fistula  after  they  have  been 
pared.  Vemeuil'  considers  the  method  applicable  to  all 
circidar  fistulte  not  more  than  one-fifth  of  an  inch  in  dia- 
meter if  the  surrounding  tissues  are  thick,  and  also  to  ob- 
long fistulee  of  much  greater  size  when  their  long  axis  is  in 
the  median  line  and  their  aides  can  he  easily  brought 
together.  He  thinks  the  numerous  failures  whiuh  have  fol- 
lowed the  use  of  the  operation  have  been  caused  by  a  lack 
of  attention  to  details,  and  he  suggests  that  the  paring  of 
the  edges  should  be  oblique  bo  aa  to  give  the  fistula  the 
form  of  a  funnel  with  its  apex  at  the  opening  into  the 
urethra,  the  mucous  membrane  of  whicli  should  not  be  u 

'  Chirurgii'  Rf  piiratrice,  p.  69G, 
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eluded  in  the  parinj;.  Fine  metallic  entures  should  be  usedi 
applied  at  short  intervals,  not  penetrating  to  the  canal  of 
tlie  urethra,  and  tied  o\'er  a  leaden  plate  on  the  eurface. 
Tbe  lino  of  reunion  should  be  longitudinal,  not  transverse, 
and  if  primary  union  is  not  obtained  the  sutures  should 
Tte  retained  to  favor  aecondarj  union.  During  the  opera- 
tion a  sound  should  be  kept  in  the  urethra  in  order  that  the 
canal  may  have  its  full  size, 

JTrethropJanty . — The  methods  that  have  been  suggested 
•nd  employed  havo  been  very  numerous,  but  most  of  them 
count  more  failures  than  successes.  This  is  especially  true 
of  those  by  wliicli  longitudinal  or  transverse  flaps  have  been 
dissected  up  on  opposite  sides  of  the  fistula  and  brought 
together  by  their  edges  across  its  centre, for  the  tissues  are 
usually  too  thin  to  afford  a  sufficiently  broad  surface  of  co- 
aptation, and  the  urine  finds  its  way  at  once  through  the 

Fig.  245. 


■wound.     It  has  been  proposed  to  overcome  the  latter  ob- 

I  stacle  to  union  by  passing  a  piece  of  thin  India-rubber 

under  tbe  flaps  (Fig.  245),  but  it  is  doubtful  if  tlie  presence 
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of  the  foreign  body  would  not  have  a  more  unfavorable 
effect  upon  the  thin,  delic&te  flaps  than  the  urine  wbich  it  i^^ 
intended  to  keep  away. 

N&laton'g  Method. — N^laton  pared  the  edges  of  the  fij^^ 
tula  and  dissected  up  the  skin  snbcntaneoualy  for  about  iW:-^ 
inch  around  it  by  ent«ring  the  knife  through  a  short  traik^^. 
verse  incision  below  it  (Fig-  246).  The  skin  thus  liberat<a(/ 
was  pinclied  up  in  a  longitudinal  fold  along  the  median  lir*© 
and  6sed  in  this  position  by  twisted  or  quilled  sutures. 

Reyhard  made  the  dissection  through  the  fistula,  thm 
avoiding  the  transverse  incision  of  the  skin.  Dieffenbaai 
and  Delore  employed  a  similar  method,  but  instead  of  dis- 
secting up  the  skin  subcutaneously  they  raised  two  longitu- 
dinal or  transverse  flaps  and  fastened  them  together  by 
their  raw  under  surfaces  (not  edges)  in  the  centre,  the 
former  passing  his  sutures  through  a  leather  splint  on  each 
aide,  the  latter  applying  them  in  tliree  rows,  one  above  the 
other. 

Delpech  and  Alliot  dissected  up  a  single  flap,  drevr  it 
entirely  across  the  fistula,  and  fastened  it  to  a  raw  surface 
prepared  iipon  the  opposite  side. 

;S'tV  Antleif  Cooper  cut  away  the  skin  in  such  a  manner 
as  to  leave  a  raw  surface  of  quadrilateral  form  with  the  fis- 
tula in  its  centre,  and  then  covered  it  with  a  Bap  of  the 
same  shape,  taken  from  the  scrotum  by  the  Indian  method 
of  antoplasty. 

Arlaud^  obtained  a  complete  success  in  a  remarkable 
case,  where  the  urethra  had  been  completely  divided  just 
in  front  of  the  peno-scrotal  angle,  and  its  two  cut  ends  were 
nearly  an  inch  apart,  by  adapting  a  method  previously  em- 
ployed by  Roux  to  close  a  fistula  in  the  trachea.  The 
principle  is  the  same  as  in  Delpeeh's  method,  the  difference 
in  detail  being  that  two  flaps  are  used  instead  of  only  one ; 
the  second  one,  that  which  has  its  cutaneous  surface  pared, 
being  drawn  under  the  first. 

Two  transverse  flaps,  one  in  front  of  the  fistula,  the  other 
behind  it,  were  marked  out  by  longitudinal  inciaiona  four 
centimetres  apart ;  the  anterior  one  was  dissected  up  for  > 

'  Bull,  (le  k  Siwiitfi  (It!  Cliirargif,  1837,  p.  &50,  imd  VerneuiT* 
Chinirfiie  R^panitrice,  p.  654. 
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distance  of  two  centimetres  towards  the  glana,  and  the  pos- 
terior one  dissected  back  over  the  scrotum,  until  it  could  be 
easily  drawn  forward  far  enough  to  cover  the  fistula  entirely. 
The  anterior  portion  of  the  cutaneoua  surface  of  the  second  I 
(scrotal)  flap  was  then  thoroughly  pared,  the  flap  drawn 
forward  ao  as  to  cover  the  fistula,  and  the  anterior  flap  drawn 
Ijack  over  the  other  and  fastened  there  by  four  points  of  ' 
twisted  suture  and  ono  aerre-fine. 

S&diUot  dissected  up  a  small  flap  on  each  side,  its  base 
adjoining  the  edge  of  the  fistula,  its  free  border  directed 
outwards,  reversed  and  united  them  by  their  free  borders 
in  the  median  line  (their  epithelial  surfaces  directed  in- 
ward'), and  brought  the  sutures  out  through  the  meatus. 
The  raw  surface  of  the  flaps  was  then  covered  by  a  third 
fiap  transferred  by  the  Indian  method,  or  by  eliding. 

Rigaud  closed  a  large  flstula  at  the  peno-scrotal  angle 
by  the  method  already  described  as  N^laton's  method  of 
treating  epispadias.     He  took  a  quadrilateral  median  flap 
from  tiio  scrotum,  its  base  adjoining  the  fistula,  turned  it   , 
forward  over  the  fistula,  and  covered  its  raw  surface  with   i 
two  flaps  taken  from  the  sides  and  drawn  together  to  meet   i 
in  the  median  line. 

Th&ipidh  Ani/er  has  likewise  proposed  to  close  urethral  ' 
fistulse  by  the  method  he  employed  so  successfully  in  a  case  i 
of  hypospadias ;  and 

Septtanov'uki*  reports  a  success  obtained  by  a  method 
which  difiered  but  slightly  from  Anger's.  He  made  the 
flaps  much  longer  than  the  fistula,  and  freshened  the  cutane- 
ous surface  of  the  reversed  flap  by  blistering  it,  so  that  it 
could  unite  with  the  raw  surface  upon  which  it  was  laid. 
Dr.  R.  F.  Weir*  says  that  blistering  is  not  sufflcient;  the  i 
BurfaCB  must  be  well  scraped. 


EXTERNAL  PERrSBAL  URETKROTOIIV. 

A.    With  a  Cfuide.—PTot.  Syme,  who  introduced  thia 
operation,  employed  as  a  guide  a  staff,  the  straight  portion   i 
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of  which  was  of  full  size,  and  its 
curved  portion  much  atualler  and 
grooved  on  the  convexity.  The 
change  from  the  full  to  the  small 
size  was  abrupt,  not  gradual  (Fig. 
247).  This  inatminent  has  heen 
auperaeded,  in  the  United  States 
at  least,  by  the  tunnelled  instru- 
ments introduced  by  Prof.  Van 
Buren,'  which  are  passed  into  the 
bladder  over  a  fine  whalebone  bou- 
gie as  a  guide ,  the  beak  of  the  instru- 
ment being  bridged  over  or  drilled  ,, 
out  for  a  distance  of  about  one-  jj 
quarter  of  an  inch,  so  that  it  can 
be  slipped  over  the  bougie  (Kg. 
248).  If  a  Syme's  staff  or  a  tun- 
nelled catheter  cannot  be  had,  any 
instrument  may  be  used  which  can 
bo  got  into  the  bladder,  but  it  is  a 
great  advantage  to  be  able  to  pass 
a  full-sized  instrument  step  by  step 
as  the  stricture  is  divided. 

The  patient  is  placed  in  the  litho- 
tomy position  (dorsal  deuuhitua, 
thighs  flexed  upon  the  abdomen, 
ankles  make  fast  to  the  wrists), 
the  perineum  shaved,  the  whale- 
bone guide  introduced  into  the 
bladder,  a  tunnelled  silver  catheter 
of  full  size,  grooved  on  the  con- 
vexity, passed  down  over  it  to  the  ,j 
stricture  and  confided  to  an  assist 
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ant,  who  also  draws  the  scrotum  forward  out  of  the  way. 
An  incision,  varying  in  length  according  to  the  position  of 
the  stricture,  is  made  in  the  median  line,  and  the  end  of 
the  catheter  exposed.  If  the  stricture  is  deeply  placed  the 
sides  of  the  incision  must  now  be  held  apart  by  means  of 
two  stout  ligatures  passed  through  them,  one  on  each  aide, 
while  the  guide  ia  carefully  followed  from  before  backwards 
with  short  cautious  strokes  of  the  knife  in  the  median  line, 
and  the  catheter  pushed  along  aa  the  route  is  opened,  until, 
the  posterior  limit  of  the  stricture  having  been  passed,  it 
slips  into  the  bladder.  Care  must  be  taken  not  to  divide 
the  whalebone  guide  by  a  careless  stroke  of  the  knife. 

If  Syme's  staff  is  used,  the  incision  is  carried  down  until 
the  groove  in  the  curve  of  the  staff  can  be  felt  by  the  finger ; 
the  handle  of  the  staff  ia  then  grasped  with  the  left  hand, 
the  point  of  a  narrow  bistoury  passed  into  the  groove  behind 
the  stricture,  and  the  latter  divided  by  cutting  from  behind 
forwards. 

Any  bands  that  are  found  on  the  roof  of  the  urethra  must 
be  divided,  and  a  full-sized  steel  sound  passed  to  make  sure 
that  the  stricture  has  been  thoroughly  'relieved. 

B.  Without  a  Guide. — The  cases  are  very  rare  in  which 
a  filiform  whalebone  bougie  cannot  be  passed  through  a 
stricture  which  allows  urine  to  -pass,  and  consequently  ex- 
ternal urethrotomy  without  a  guide  is  not  often  required. 
The  patient  is  placed  in  the  lithotomy  position,  the  perineum 
shaved,  and  a  full-sized  catheter  passed  down  to  the  stricture 
and  confided  to  an  assistant,  who  also  draws  the  scrotum  for- 
ward, keeping  its  raphS  exactly  in  the  median  line.  An  in- 
cision, two  and  a  half  to  three  inches  long,  is  made  in  the 
median  line,  and  the  end  of  the  catheter  exposed  by  open- 
ing the  urethra  one-quarter  of  an  inch  in  front  of  the  stric- 
ture. The  catheter  is  then  partly  withdrawn,  the  sides  of 
the  wound  held  widely  apart  by  means  of  stout  ligatures 
passed  through  them,  and  an  effort  made  to  pass  a  fine  probe 
or  whalebone  bougie  through  the  stricture  from  before  back- 
wards ;  if  the  effort  succeeds,  the  operation  becomes  one 
"with  a  guide,"  and  is  completed  as  before  described.  If 
the  probe  can  be  passed  for  only  a  short  distance,  a  line  or 
34 
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two,  the  tiBSwea  are  divided  upon  it.  and  the  attempt  renewei^ 
until  the  canal  behind  the  stricture  ia  reached. 

If  these  efforts  fail  entirely,  the  urethra  must  be  sough— ^ 
for  behind  the  stricture — a  most  difficult  task  unleaa  a  pci>-j 
neal  fistula  exists  through  which  a  guide  can  be  passed  io,-^;, 
the  bladder,  or  unless  this  portion  of  the  urethra  is  disteniiei/ 
with  urine  and  can  be  punctured  in  the  median  line,     Vao 
Buren  and  Keyea'  recommend  that  the  surgeon  ahould  fee/ 
for  the  hole  in  the  triangulai"  ligament,  and  cutintoitthrongb 
the  fibrous  mass  by  repeated  strokes  with  the  knife,  always 
in  the  median  line.     Others  prefer  to  pass  the  index  finger 
of  the  left  hand  into  the  rectum,  place  it  against  the  apex 
of  the  prostate,  and  continue  the  dissection  Wikwarda  with 
a  view  to  opening  the  urethra  at  that  point.     When  tliis 
has  been  accomplished,  a  sound  is  passed  from  behind  for- 
wards to  the  posterior  face  of  the  stricture,  and  the  latter 
divided  as  thoroughly  as  possible  between  the  two  sounds. 


EXSTEOPHT  OP  THE  BLADDER. 

The  fii-st  Operation  for  the  relief  of  this  deformity  waa 
performed,  according  to  Gross,  by  Prof.  Pancoast.  of  Phila- 
delphia, in  1858;  according  to  Erichsen,  by  Dr.  Daniel 
Ayres,  of  Brooklyn,  in  1859.  The  deformity  ia  much  more 
&equentin  males  than  in  females,  and  the  operative  indi- 
cation is  to  cover  in  as  much  as  possible  of  the  exposed 
mucous  membrane  and  facilitate  the  adaptation  of  a  urin^ 
by  making  the  urine  escape  through  a  comparatively  small 
opening ;  for,  as  the  sphincter  cannot  be  restored,  there  wiii 
always  be  incontinence.  The  method  employed  is  the  same 
as  N^laton's  for  epispadias:  a  tegumentary  flap  is  raised 
from  the  abdomen  above  the  bladder,  reversed  so  as  to  cover 
the  latter,  and  then  covered  itself  in  turn  by  lateral  flaps, 
one  from  each  aide. 

The  first  flap  CFig.  249)  ahould  be  square,  ita  base  ad- 
joining and  slightly  broader  than  the  upper  margin  of  th» 
opening,  ita  length  should  be  suiEcient  to  cover  in  the  blai 
der  completely  when  turned  down  over  it.  A  pyriform  flap 
is  dissected  up  on  each  side,  its  breadth  equal  to  the  length 
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of  the  first  fiaji,  and  its  base  directed  downwards  and  in- 
Ttarda,  as  shown  in  Fig.  249,  or  downwanla  and  ontwards, 
BO  as  to  require  less  twisting  and  include  more  of  the 
cutaneous  branches  coining  from  the  femoral  artery.  ITiese 
two  flaps  arc  then  drawn  across  the  reversed  umbilical  flap, 


meeting  iu  the  median  line,  and  are  fastened  to  each  other 
with  twisted  sutures,  the  pins  including  a  portion  of  the 
thickness  of  the  umbilical  flap  also,  so  as  to  keep  the  raw 
surfaces  in  contact  (Fig.  250). 

The  edges  of  the  gaps  left  bj  the  removal  of  the  flaps  are 
drawn  together  as  well  as  possible  with  twisted  and  wire 
autures,  broad  strips  of  adhesive  plaster  applied  to  give 
support  and  relieve  tension,  and  the  patient  kept  in  beil  in 
a  sitting  posture  with  the  kuces  drawn  up.  The  sutures 
may  be  removed  at  the  end  of  a  week. 


CATHETERIZATION  (WITII  CURVED  METAL  CATIIETEH). 

The  obstacles  to  the  passage  of  a  catheter,  exclusive  of 
Btricture  and  of  false  passage,  are  found  either  at  the  trian- 
gular ligament,  in  tlie  membranous,  or  in  the  prostatic  por- 
tion of  the  urethra.  As  the  fixed  portion  of  the  canal  begins 
anteriorly  at  the  opening  in  the  subpubic  or  triangular  liga- 
ment, the  flaccid  pendulous  portion  in  front  of  this  ^int   , 
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may  be  carried  aside  if  the  catheter  is  held  improperly,  and 
doubled  upon  itself  in  front  of  the  beak  of  the  instrument, 
thus  forming  a  sort  of  pouch  or  cul-de-sac  which  arrests  the 
progress  of  the  catheter.  This  diflSculty  is  overcome  by 
drawing  the  penis  gently  up  the  shaft  of  the  instrument  so 
as  to  straighten  out  the  portion  of  the  canal  yet  to  be  tra- 
versed, and  by  keeping  the  beak  in  the  median  line  and 
making  it  follow  the  roof  rather  than  the  floor  of  the  urethra, 
so  as  to  avoid  especially  the  normal  pouch-like  dilatation 
found  on  the  under  side  just  in  front  of  the  opening  in  the 
ligament. 

The  obstacle  in  the  membranous  portion  is  caused  by  the 
spasmodic  contraction  of  the  muscles  which  envelop  this 
part  of  the  canal.  The  nature  of  the  obstruction  is  recog- 
nized by  the  tight  grasp  of  the  instrument  by  the  muscles, 
the  (quivering  of  the  fibres  transmitted  through  it  to  the 
hand  of  the  surgeon,  and  by  the  knowledge  of  the  fact  that 
the  instrument  has  reached  this  part  of  the  canal  where 
organic  obstacles  do  not  often  exist.  The  difficulty  is  over- 
come by  making  gentle  pressure  with  the  beak  of  the  ca- 
theter in  the  proper  direction,  so  as  to  tire  out  the  muscles. 

The  most  serious  obstacle  is  found  in  the  prostatic  por- 
tion, and  is  due  either  to  inflammatory  swelling  of  the 
mucous  membrane  or  of  the  gland  (abscess  of  the  prostate), 
or,  much  more  commonly,  to  senile  change  in  the  shape  and 
size  of  this  organ.  A  description  of  the  nature  of  these 
changes  and  lesions  does  not  come  within  the  scope  of  this 
work,  and  the  reader  is  referred  for  them  to  special  trea- 
tises upon  the  subject.  It  is  sufficient  here  to  say  that  in 
the  former  case  the  inflammation  must  be  reduced  or  the 
abscess  evacuated  secundum  artem^  or,  failing  this,  the 
bladder  must  be  punctured  above  the  pubes  or  through  the 
rectum.  In  the  other  case,  catheters  of  different  curves 
should  be  tried,  such  as  Mott's  long  catheter  of  large  curve, 
or  Mercier's  single  or  double-elbowed  catheter  (Fig.  251). 
It  is  also  well  to  pass  the  forefinger  of  the  left  hand  into  the 
rectum  to  make  sure  that  the  catheter  has  entered  at  the 
apex  of  the  prostate,  and  that  it  has  not  passed  out  of  the 
canal  into  a  false  passage,  and  to  try  to  lift  its  beak  over 
the  obstacle  by  making  direct  pressure  upon  the  curve  in 
front  of  the  prostate,  while  the  handle  is  simultaneously 
depressed. 


FUKCTURE  07  THE  BLADDER. 

If  these  means  fail,  and  soft  instruments  of  gum    Fig- 
or  ^Tilcanized  rubber  cannot  be  introduced,  the        ^ 
bladder  must  be  punctured.  w 

Pmmije  of  (he.  Catheter. — The  patient  having 
been  brought  to  the  side  of  the  lied  or  placed  upon 
a  lounge,  the  surgeon,  standing  on  one  side,  pre- 
ferably Che  left,  separates  the  lips  of  the  meatus 
with  the  thumb  and  forefinger  of  the  left  hand, 
introduces  the  beak  of  the  catheter,  previously 
vrell  warmed  and  oiled,  and  passes  it  down  to  the 
peno-scrotal  angle,  holding  the  shaft  of  the  instru- 
ment parallel  to  the  groin.  He  then  sweeps  the 
handle  around  to  the  median  line  of  the  abdomen, 
keeping  it  close  to  the  surfaco,  draws  the  penis 
gently  up  the  shaft,  and  presses  the  instrument 
bodily  downwards  towards  tlie  feet ;  as  soon  as 
the  beak  reaches  the  lower  border  of  the  sym- 
physis he  draws  the  scrotum  up  and  presses  the 
eadiet«r  gently  onward,  still  holding  it  parallel 
to  the  body,  and  then  when  the  beak  has  closely 
approached  or  engaged  in  the  opening  in  the 
triangular  ligament  he  gradually  raises  the  han- 
dle, brings  it  forward  in  the  median  Hue,  and 
depresses  it  between  the  thighs.  Failure  to  enter 
the  opening  in  the  triangular  ligament  ia  indicated 
by  the  bulging  of  the  curve  of  the  instrument  in 
front  of  the  symphysis,  its  rebound  when  the 
slight  pressure  on  the  handle  is  removed,  and  the 
mobili^  of  the  beak  when  the  handle  ia  gently 
rotated  about  its  longitudinal  axis, 

As  the  shaft  passes  the  vertical  line  the  root 
of  the  penis  and   the  integument  covering  the 
sympliyais  should  be  pressed  down  with  the  palm 
of  the  right  hand  laid  broadly  upon  it,  so  as  to  stretch  the   ' 
suspensory  ligament. 


prSCTURE  OP  THE  ULADDER. 

50C  the  Puln'g. — The  only  instrument  required  is  ft  1 
straight,  or,  better,  a  curved  trocar  and  canula,  the  troca] 
34* 
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havinj^  a  groove  in  ita  side  which  permita  a  small  stream  of 
urine  to  pass  as  soon  as  the  bladder  is  reached.  The  sur- 
geon satisfies  himself  by  percussion  that  the  distended  blad- 
der rises  well  above  the  puhes,  and  then  making  the  skin 
tense  with  the  thumb  and  fingers  of  hia  left  hand,  he  plunges 
in  the  trocar  about  an  inch  above  the  symphysis  pubis  in 
the  median  line,  the  concavity  of  the  instrument  turned 
towards  the  bono. 

Some  surgeons  prefer  to  make  a  preliminary  incision  in 
the  median  line,  and  others  (Holmes)  even  continue  the  use 
of  the  knife  until  the  bladder  can  be  felt  at  the  bottom  of 
the  wound. 

Under  the  Pubeg. — ^Voillemier  once  punctured  below  tie 
puhes,  because  the  bladder  was  so  contracted  that  he  did 
not  think  it  safe  to  approach  it  from  above,  and  the  prostate 
80  large  that  its  upper  border  could  not  be  reached  throagh 
the  rectum.  The  penis  was  drawn  downward,  and  a  carved 
trocar,  with  ita  concavity  directed  upward,  entered  close 
under  the  symphysis. 

Through  the  Rectum.  A.  From  without  inward», — The 
patient  having  been  anossthetized,  the  surgeon  passes  bia 
left  forefinger  into  the  rectum  and  places  its  tip  against  tlie 
posterior  fa«e  of  the  prostate  between  the  seminal  veaicks- 
He  then  passes  the  trocar  along  the  finger  and  plunges  it 
into  the  bladder  with  a  sharp,  vigorous  push,  so  as  to  inaure 
its  passage  through  the  wall  and  its  penetration  to  a  suiG- 
cient  depth.  After  withdrawal  of  the  trocar  the  canula  is 
tied  in,  or  a  gum  catheter  is  passed  through  it  to  retwn  it 
in  position. 

B.  MnBurney's  Method. — Dr.  McBurney'  has  intro- 
duced a  very  convenient  method  of  passing  tlie  catheter 
from  within  the  bladder  out  through  the  anus.  A  mctol 
button  resembling  the  head  and  part  of  the  shaft  of  a  me- 
dium sized  round-headed  screw,  and  hollowed  out  for  a 
short  distance  at  its  small  end,  is  inserted  into  the  end  of  a 
soft  rubber  catheter  and  tied  fast  to  it  (Fig.  252),  A  well- 
oiled  staff,  slightly  curved  at  the  beak,  is  passed  throagb 
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the  eye  of  the  catheter  and  its  point  engaged  in  the  hollow 
end  of  the  metal  button.  The  catheter  is  atretehed  along 
the  staff,  80  as  to  keep  the  point  of  the  latter  firmly  fixed 
the  button,  and  passed  into  the  bladder. 


". 


Fig.  !52. 
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The  index  and  middle  fingers  of  the  left  hand  are  then 
paaaed  into  the  rectum,  the  posterior  border  of  the  prostate 
and  the  seminal  vesieiea  recognized,  the  catheter  reversed 
flo  as  to  press  the  button  down  in  the  median  line  between 
the  two  fingers  in  the  rectum  and  then  confided  to  an 
aseistaot  who  holds  it  steadily  in  place  wbile  the  surgeon 
paaaes  a  bhint  pointed  bistoury,  the  blade  of  which  is 
wrapped  to  within  an  inch  of  the  point,  into  the  rectum  be- 
tween bis  fingers,  and  ciits  the  through  intestinal  and  blad- 
der walls  upon  the  button.  As  soon  as  the  button  slips 
through  into  the  rectum  the  staff  is  withdrawn  and  the  other 
end  of  the  catheter  drawn  into  the  bladder  by  brining  the 
ilutton  out  through  the  anus.  Care  must  be  taken  not  to 
.draw  it  too  far,  that  is,  entirely  through  into  the  rectum,  and 
Stf  there  is  any  urine  present  ite  escape  through  the  catheter 
:b8  soon  as  the  eye  enters  the  bladder  tells  the  surgeon  when 
'to  stop. 

Dr.  McBumey  at  first  used  a  button  with  a  conical  head, 
Irhich  Dr.  Thomas  T.  Sabine  modified  by  rounding  it  and 
adding  the  groove  shown  in  the  figure.  By  keeping  this 
^Efoove  in  the  antero-posterior  plane  and  cutting  into  it  as 
mto  the  groove  of  a  lithotomy  staff  the  execution  of  the 
operation  is  facilitated.  Dr.  8abine  also  makes  the  incision 
'itii  a  gum  lancet  instead  of  a  guarded  bistoury. 
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LITHOTRITY, 

The  modem  litbotrite  is  a  steel  instniment  consist:; 
ing  of  a  straight  shaft  eleven  inches  in  lenj^h,  having 
Dne,  end  a  "beak"  about  an  inch  long  inclined  at  a.^ 
angle  of  from  110°  to  130°,  and  at  the  other  a  cylindric^ 
roughened   handle   containing   a   screw.     It  ia   compose^ 


Vig. '. 


Fig.  ^^^1 

^  FenastriWd  Jaw  o!  lilliotrltB. 

^  throughout  of  two  parts,  one  fitdng  accurately  in 
^  a  deep  groove  in  the  other,  and  having  at  lie 
''  handle  a  male  screw  which  can  be  thrown  into 
and  out  of  gear  by  means  of  a  button  upon  the 
other  part.  Wliile  trying  to  catch  a  stone  the 
screw  should  be  out  of  gear,  in  order  that  the 
male  blade  may  be  advanced  and  withdrawn  more 
rapidly,  bnt  when  the  stone  has  been  lairly  caught 
the  button  must  be  pressed  back  and  the  Bcre«- 
power  used  to  crush  it. 

Many  different  patterns  have  been  propoBfld 
for  the  beak  or  jaws  with  the  view  either  of 
securing  the  thorough  pulverization  of  the  frag- 
ments, or  of  preventing  the  clogging  of  the  instru- 
ment by  the  impaction  of  the  mortar-like  detritus 
between  the  jaws.  The  latter  difficulty  can  be 
overcome  by  leaving  the  jaw  of  the  female  blade 
entirely  open,  that  is,  with  a  large  fenestra  ex- 
tending from  side  to  aide  and  from  the  extremity 
of  the  beak  to  its  angle,  and  by  making  the  male 
blade  long  enough  to  allow  its  jaw  to  be  passed 
entirely  through  the  female  one  and  even  to  pro- 


iject  beyond 
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1  its  convex  surface.  In  its  simpleat  terms,  then, 
fthe  jawa  should  consist  of  two  parallel  bare,  one-fourth  of 
I  an  inch  apart,  between  which  a  third  one,  fitting  loosely  in 
jthe  gap,  can  be  forced.  Of  course  the  male  jaw  must  not 
;,be  allowed  to  project  beyond  the  convex  surface  of  the 
[female  one  during  its  passage  through  the  urethra. 
I  A  small  fenestra  at  the  angle  of  the  beak  will  not  prc- 
I'Tent  clogging,  although  it  may  diminish  it  if  there  is  a  eor- 
'  responding  projection  at  the  heel  of  the  male  jaw,  as  in 
Fig.  255;  and  it  is  open  to  the  very  serious  objection  that 


it  may  lodge  a  sharp  angular  fragment,  which,  projecting 
ibeyond  its  edges,  will  lacerate  tlie  neck  of  the  bladder  and 
the  floor    of  the    urethra    during   tbc   withdrawal    of  tlie. 

itrument. 

The  arrangement  of  open  spaces  in  the  female  jaw  cor- 
iBponding  to  guttered  projections  or  teeth  upon  the  male 
iW,  as  in  Rcliquet's  model,  is  entirely  insufficient  to  pre- 
'ent  clogging.  The  detritus  packs  across  the  gaps  and 
presents  an  absolute  bar  to  the  Closing  of  the  instrument. 
Whenever  such  corresponding  teeth  and  spaces  are  used 
they  should  bo  cut  to  fit  each  other  very  loosely,  that  is, 
irith  a  clear  space  of  at  least  one  millimetro  between  them. 

For  catahing  and  crushing  small  fragments  the  "  scoop" 
ithotrite  is  commonly  used  ;  the  jaw  of  its  female  blade  is 
Broad  and  shallow,  with  no  fenestra  or  with  only  a  small 
Mie  at  its  angle.  The  edges  of  both  jaws  should  be  bevelled, 
ind  the  male  considerably  narrower  than  the  female,  so  that 
they  may  be  brought  together  with  the  least  possible  danger 
of  including  a  fold  of  mucous  membrane  between  them. 


Prof.  Bigelow,^  of  Boston,  recommencU  an 
instruiiiont  (Fig.  256)  combining,  as  lie 
claims,  tbe  advantages  of  the  fenestrated  and 
the  scoop  lithotritea.  The  female  jaff  is 
siiiillow,  BO  that  smal)  fragments  are  eawl^ 
caught  and  crushed  in  it,  and  clogging  la 
prevented  hy  deep  notches  opening  outffarda 
on  the  sides  of  the  male  jaw  C^ig.  257),  pd 
hy  a  small  fenestra  at  the  angle  to  provide 
for  the  escape  of  the  detritus  engaged  in  the 
gi'oove  of  the  female  blade,  lie  also  sub- 
stitutes for  the  button  on  the  handle  of 
Thompson's   lithotrite   a   mechanism  partlj 


Hfl  vol  ling    DjUndor-lmlidlii  nu 
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'^hownat  J,  Fig.  256,by  which  the  screw  can  be  thrown  into 
i^ar  by  a  turn  of  the  hand  holding  the  end  of  the  male  blade ; 
>and,  further,  adds  a  tube  (d,  Fig.  256)  through  which  water 
«an  be  injected  into  the  bladder  during  the  operation, 
[  Operation. — The  patient  is  prepared  for  the  operation  by 
.diminishing  irritability  of  the  bladder,  if  it  exists,  and  by 
having  him  retain  his  urine,  if  possible,  for  an  hour  and 
:  a  half  or  two  hours  before  the  operation  is  begun.  He  is 
then  placed  upon  his  back,  with  his  hips  raised  upon  a  firm 
:  pillow  or  cushion  in  order  that  the  stone  may  gravitate  away 
from  the  neck  of  the  bladder,  and  the  surgeon,  standing  at 
bis  right  side,  introduces  the  well-wanned  and  oiled  lithotrite 
in  the  manner  described  for  the  introduction  of  a  catheter. 
<3reat  care  must  be  taken  not  to  depress  the  handle  too 
;80on,  a  mistake  which  is  likely  to  be  made  on  account  of  the 
;apparently  great  depth  to  whicii  the  instrument  has  to  pene- 
itrate  before  the  bladder  is  reached, 

As  soon  as  the  instrument  has  entered  the  bladder,  it  is 
'allowed  to  glide  across  it,  its  shaft  being  held  steatlily  in 
,one  position,  and  if  the  stone  is  free  it  will  generally  be 
touched  on  the  way.  The  surgeon  then  gently  turns  the 
llieak  away  from  the  stone,  withdraws,  with  his  right  hand, 
i.the  male  blade  for  a  distance  determined  by  previous  mea- 
EBurement  of  the  stone,  presses  the  jaw  of  the  female  blade 
[gently  against  the  floor  and  posterior  wall  of  the  bladder, 
trotates  the  beak  towards  the  stone,  and  closes  the  male  blade 
Upon  it.  As  soon  as  the  atone  ia  felt  to  be  firmly  caught 
the  beak  is  rotated  back  to  the  vertical  position,  and  the 
screw  thrown  into  gear  by  pressing  back  the  button  on  the 
ihandle  with  the  thumb  of  either  hand.  The  lithotrite,  with 
,tbe  stone  in  its  grasp,  ia  then  drawn  away  from  the  poste- 
rior wall  and  rotated  to  cither  side  to  make  sure  that  the 
:niucouB  membrane  is  not  caught  between  its  jaws,  and  then, 
Eraaping  the  cylindrical  handle  firmly  with  his  left  hand, 
he  crushes  the  stone  by  turning  the  screw  with  his  right, 
.and  contanues  this  action  until  the  register  upon  the  handle 
EBhows  that  the  male  blade  has  been  driven  well  home.  The 
screw  is  then  thrown  out  of  gear,  the  male  blade  drawn 
'back,  the  beak  turned  again  towards  the  spot  where  the 
[■Btone  was  caught,  and  the  instrument  closed  whether  the 
fragmenta  are  felt  or  not,  for  it  may  be  confidently  expected 
that  they  will  be  found  there. 
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Except  under  etlier,  the  crushing  should  not  be  repeate  ^ 
more  than  three  or  four  times  at  one  sitting,  the  lithotri^ 
being  retained  in  the  bladder  for  from  three  to  five  minute:  , 
In  all  the  manipulations  care  mnst  be  taken  not  to  bring  t%~j 
concavity  of  the  jaws  into  contact  with  the  sensitive  neck.  ^ 
the  bladder. 

When  the  stone  is  lodged  close  behind  a  much  en!arj*p,/ 
prostate,  the  beak  of  the  lithotrite  must  be  completely  j^. 
versed  and  the  stone  picked  up,  as  it  were. 

The  patient  must  be  kept  in  bed  for  the  twenty-four  houra 
following  the  operation ;  and  when  he  passes  water  he  miut 
roll  well  over  upon  his  side  without  raising  bis  shoulders 
from  the  bed. 


Prof.  Eigelow  advocates  prolonged  crushings  under  eflier. 
He  fills  the  bladder  with  water,  prevents  its  rapid  escape  by 
tying  &  tape  about  the  penis  after  the  lithotrite  has  been  in- 
troduced, and  supplies  the  loss  from  time  to  time  by  injeeti^. , 
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more  through  a  tube  contained  witliin  the  Hthotrite,     In 
thin  subjects  he  also  distends  the  rectum  with  air,  in  order 
to  have  an  elastic  cushion 
(supplied  by  the   fat  in  ^>»-  259. 

others)  against  which  the 
floor  of  the  bladder  can  be 
depressed  by  the  jaw  of 
the  lithotritfi;  into  tlje 
depression  thus  formed 
the  stone  and  the  fmg- 
ments  naturally  gravitate, 
and  when  they  have  been 
caught  there  they  are 
raised  and  crushed  in  the 
centre.  At  the  termina- 
tion of  the  crushing,  or  at 
intervals  during  it,  he 
withdraws  the  hthotrite, 
and  sucks  out  tlie  detri- 
tus through  a  straight  or 
slightly  curved  silver 
tube,  fiimiahed  with  a 
very  large  eye  (Fij;. 
258),  and  with  a  hall 
syringe  dependent  at  the 
end  of  a  rubber  tube 
(Fig.  259).  The  frag- 
ments pass  out  with  tlie 
current  and  fall  into  a 
glass  cup  at  the  bottom 
of  the  syringe,  and  thus 
escape  being  carried  hack 
into  the  bladder  by  the 
return  current.  The  end 
of  the  silver  tube  must  «!"»"  "ropmniB  wUh  iirB»«  cap  for  dubriB, 
also  be  gently  pressed  ^na^r^gtuba^r.'T.^'r''' '*' '*°*"''  ''^^"^ 
ag^nst  the  floor  of  the 

bladder,  and  held  in  such  a  position  that  its  eye  is  directed 
forward  and  downward.     If  a  fragment  lodges  inihe  eye, 
it  can  be  easily  displaced  by  squeezing  the  syringe. 
35 
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LtTlIOTOMi'. 

The  anatomy  of  tlie  perineum  is  sufficiently  well  shown 
in  Fig,  260  to  render  a  detailed  description  unnecessary. 
It  must  hti  remembered,  however,  that  the  distance  between 
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the  anus  and  the  bulb  diminishes  with  advancing  years,  and 
that  the  diminution  of  the  distance  is  due  to  an  increase  in 
the  size  of  the  bulb.  The  dangers  incident  to  incision  of 
the  bulb  increase,  therefore,  with  the  difficulty  of  avoiding 
it.  The  dimensions  of  the  prostate  have  been  studied  witfa  [ 
much  attention,  and  have  been  the  basis  of  many  of  tiie  I 
modificatioDs  of  perineal  lithotomy,  for  it  has   been  held,   I 


r 
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and  still  is  held  by  many,  that  the  incision  should  not  be 
carried  beyond  the  iimits  of  the^land.  The  greatest  radius, 
measuring  from  the  urethra,  is  one  inclined  about  80°  back- 
ward and  downward  from  the  transverse  diameter,  and  in 
the  normal  adult  prostate  this  measures  about  three-quarters 
of  an  inch  at  the  largest  part  of  the  gland,  that  which  ad- 
joins the  neck  of  the  bladder.  But,  as  the  iliametor  of  the 
prostate  diminishes  as  tlie  distance  from  the  bladder  in- 
creases, an  incision  which  remains  within  its  limits  at  one 
point  may  extend  far  beyond  them  at  another;  and  this 
fact,  taken  in  connection  with  the  great  variations  in  the 
size  of  the  gland,  indicates  the  futility  of  attempts  to  regu- 
late the  incision  with  mathematical  precision.  Fortunately, 
the  depth  of  the  incision  ia  not  a  measure  of  the  size  of  tlie 
atone  which  can  be  safely  removed  through  it,  for  the  normal 
dilatability  of  the  neck  of  the  bladder  and  the  prostatic  por- 
tion of  the  urethra  (to  a  diameter  of  two  centimetres,  ac- 
cording to  Dolbeau)  is  thought  to  be  considerably  increased 
by  even  slight  incisions.  Dupuytren  thought  the  opening 
in  the  prostate  could  be  greatly  enlarged  by  making  an 
oblique  inciaion  on  each  side  (bilateral  Uthotomy),  and  au 


Iftdmirable  instrument,  the  double  lithotome  cacb^  (Fig- 
iS7S),  was  constructed  for  the  purpose,  but  the  gain  has  not 
Wored  so  great  as  was  expected. 

By  reference  to  Figs.  261  and  262,  which  show  the  ex- 
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tent  ol"  the  incision  of  the  prostate  and  neck  of  the  bladiltr 
in  lateral  lithotomy,  it  will  he  seen  that  the  limits  of  the 
prostate  arc  exceeded  everywhere,  the  capsule  rcmainiog 


intact,  however,  for  a  distance  of  about  half  an  inch  at  the 
thickest  part  of  the  ^land.  The  sulcus  between  the  bladder 
and  the  prostate  ia  opened,  and  the  bladder  wall  divided  for 
fully  half  an  inch  in  the  direction  of  the  orifice  of  the  lefi 
ureter.  These  figures  are  taken  from  a  dissection  of  a 
cadaver  upon  which  lateral  lithotomy  had  been  performed 
for  the  purpose  of  determining  these  points.' 

If  the  Btone  is  large  and  the  tractions  made  with  too  much 
force,  the  neck  of  the  bladder  may  be  torn  off,  but  more 
commonly  the  incision  is  len{rthenea  by  tearing  at  its  outer 
end,  an  accident  which  is  much  less  dangerous  than  extend- 
ing the  incision  with  the  knife  would  he,  for  it  spares  the 
rich  plexus  of  veins  about  the  prostate. 


1  The   operation  vroi 

done   by  a  aurgoon  of  largo  experience  b 
ion  waa  made  ag  if  for  the  removal  of  a  stone 

lithotomy,  and  the  inci 

The  cadaver  w;ia   that  of  a  mulatto  ubcMt 

twenty-five  years  old. 

LATERAL   LITHOTOMY. 


L^^^eral  Lithotomy. — The  inatruments  required  are  a  staff  \ 
with  a  long  curve,  deeply  grooved  on  ita  convexity  (Fig. 
,  a  stout  scalpel  with  a  cutting  edge  of  one  and  one- 


264.     Fig.  265.     Fig.  266.    Fig.  2B7. 


half  inches  (Fig.  ;2(i4),a  Elizard'sknife  (Fig.  265),  a  blunt 
gorget  (Fig.  2tjl3)  if  the  patient  is  fat,  a  seoop  (Fig.  207), 
3.5* 
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forceps  of  different  patterns  (Fifrg.  268,  269,  270),  a 
syringe  and  tube  for  washing  out  fragmeota,  and  a  stiirttd 
canula  (Fig.  271)  to  contnjl  hemorrhage.  The  latter  can 
be  readily  made  by  passing  the  beak  of  a  female  silver 


Fig.  268.  Figs.  2G9,  270. 


Fig.  271. 


catheter  through  the  centre  of  a  piece  of  muslin  eight  inches 
.  square,  and  tying  the  two  firmly  together,  as  shown  in  the 
figure.  It  ia  then  introduced  into  the  wound,  the  beak  of 
the  catheter  in  the  bladder,  the  muslin  pouch  tightly  pocked 
afterwards  with  pledgete  of  lint,  and  the  whole  kept  in  place 
by  a  T-bandage.  Three  assistants,  at  least,  are  required ; 
one  to  administer  the  anaesthetic,  the  others  to  hold  the  knees 
and  the  staff. 

Operation.'— "^he  patient,  having  had  hia  bowels  emptied 
by  an  enema,  is  placed  upon  his  back,  hia  ankles  bound  fast 

B  iiud  Sj-pliilis, 
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to  his  wriats  (Kg.  272),  the  staff  introduced,  and  the  stone 
touched  witli  it.  It  is  an  absolute  rule  that  if  the  stone 
cannot  be  felt  with  the  staff  or  a  searcher  after  the  patient 


has  been  etherized  and  placed  upon  the  table,  the  operation 
must  be  postponed.  It  is  not  necessary  that  the  beak  of 
the  staff  should  rest  upon  the  stone  during  the  operation ; 
on  the  contrary,  it  is  better  to  hook  the  staff  up  under  the 
symphjais  so  as  to  keep  it  at«ady,  with  its  curve  bellied 
out  in  the  median  line  of  the  perineum,  and  the  integument 
stretched  over  it  by  drawing  the  scrotum  up  around  the 
staff. 

The  operator  passes  his  index  finger  into  the  rectum,  and 
satisfies  himself  that  the  staff  enters  at  the  apex  of  the  pros- 
tate and  passes  centrally  through  it,  and  that  the  rectum  is 
empty.  Then  withdrawing  his  finger  he  feels  along  the 
raphe  of  the  perineum  for  the  groove  in  the  staff,  aiding 
himself,  if  necesBary,  by  depressing  and  raising  the  handle 
sere  rat  times. 

Having  found  the  groove  he  confides  the  staff  to  his  chief   ' 
assistant,  enters  the  scalpel  a  little  to  the  patient's  left  of  the 
raphe,  from  one  and  oue-iiuarter  to  one  and  one-half  inches 

front  of  the  anus,  and  passes  it  in  almost  parallel  to 
turn  BO  as  to  enter  the  groove  about  half  an  inch  in  fr 
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I  of  the  apex  of  the  prostate,  guiding  it,  if  he  thinks  heat,  bj 
I  keeping  hia  left  index  finger  upon  the  prostate  in  the  rectum. 
t(If  the  knife  should  be  passed  directly  in  to  the  nearest 
I  point  on  the  staff,  the  bulb  would  be  involved  to  an  unne- 
fcesaary  extent.)  As  soon  aa  the  point  of  the  knife  hag 
f-entered  the  groove,  it  is  piished  along  for  half  an  inch, 
l^viding  the  floor  of  the  urethra  to  that  extent,  and  theu 
p  withdrawn,  cutting  ateadily  downwards  and  outwards  so  as 
to  make  a  cutaneoua  incision  about  three  inches  long,  pass- 
ing midway  between  the  anus  and  left  tuber  ischii. 

The  probe-pointed  Elizard'a  knife,  guided  upon  the  left 
index  finger,  is  passed  into  the  groove,  and  the  surgeon 
takes  the  handle  of  the  atafffrom  the  assistant,  depresses  it 
somewhat,  and  pushes 
Fig.  273.  the  knife  along  until 

its  point  is  arrested 
at  the  termination  of 
the  groove  at  the  end 
of  the  staff.  Then  de- 
pressing the  handle  of 
the  knife,  and  hearing 
in  mind  the  shape  and 
position  of  the  pros- 
tate, he  makes  an  in- 
cision in  it  downward 
and  outwards  at  an 
angle  of  about  30" 
with  the  horizon  (Fig. 
273). 

The  index  finger  ia 
next  introduced,  the 
staff  withdrawn,  and 
the  neck  of  the  blad- 
der gently  dilated 
with  the  finger,  or,  it 
_^  the  perineum  is  deep 

^^, »,  ..^^  „.^„.  ...u  .V .™  y.uc.-iv.   i.-uiup-    ^^^  j.^^^  ^.^j^  ^j^^  blunt 

gorgetcarriedin  along 
the  groove  in  the  staff.     If  the  atone  is  more  than  an  inch 
in  diameter,  tlie  Blizard's  knife  must  be  reintroduced,  and 
i  prostate  cut  upon  ita  right  side  aldo. 


lATBRAL  XITHOTOMT. 

The  forceps  arc  then  introduced  as  the  finger  is  with- 
drawn, and  the  stone  sought  for  by  opening  and  closing  the 
blades  at  different  points  on  the  floor  of  the  bladder ;  or  the 
Email  end  of  the  Bcoop  may  be  introduced,  placed  in  contact 
i,  with  the  stone,  and  the  forceps  guided  along  it.    If  the  stone 
'  is  seized  in  a  faulty  direction,  it  must  be  dropped  and  caught 
'  again,  or  straightened  with  the  fingers  while  still  held  be- 
>■  tween  the  blades.     Extraction  should  be  made  slowly  down- 

I  wards  and  outwards  in  the  line  of  the  external  incision,  and 
aided  by  lateral  movements  of  the  handles.  The  old  rule 
I  was  that  the  force  used  should  be  two-thirds  lateral,  one- 
f  third  extractive.  If  it  is  found  that  the  stone  is  too  large 
I  to  be  removed  without  employing  too  much  force,  it  must  be 
|l  crushed,  and  the  fragments  removed  separately.  Small 
i  stones  and  fragments  are  best  removed  with  the  scoop  and 
'  by  thorough  washing. 

In  operating  upon  children  certain  modificationa  are  re- 
quired. The  prostate  being  very  small  the  incision  usually 
passes  quite  beyond  its  limits,  but  this  is  a  matter  of  slight 
importance  since  the  ill  results  which  follow  in  adults  and 
eld  men  do  not  occur  at  this  age.  If  the  incision  in  the 
.-urethra  and  at  the  neck  of  the  bladder  is  not  sufficiently 
■free,  it  may  happen  that,  in  the  attempt  to  introduce  tlie 
finger,  the  urethra  will  be  torn  entirely  across  and  the  blad- 
•der  pushed  up  before  it.  Again,  the  bladder  is  placed 
higher  in  the  child  than  it  is  in  the  adult,  and  therefore 
ithe  point  of  the  knife  must  be  more  raised  in  making  the 
ep  incision,  and  care  must  be  taken  not  to  let  it  slip 
between  the  rectum  and  bladder.  Mr.  Erichaen'  says  he 
'has  known  this  to  occur  in  several  instances,  anil  tlie  for- 
ceps to  be  passed  into  this  space  under  the  impression  that 
'it  was  the  bladder. 

It  has  also  happened  to  some  surgeons  to  force  the  beak 
of  the  staff  through  the  roof  of  the  urethra  into  the  space 
between  the  bladder  and  posterior  face  of  the  pubes,  and  to 
be  80  deceived  by  its  freedom  of  motion  in  the  loose  cellular 
liasue  of  that  region  that  they  thought  it  was  in  the  bladder, 
Hid  cut  upon  it  accordingly. 

'  Scienee  anil  Art  of  Surgerv,  vol.  Ji.  p.  GH'i,  i'hilji  ,  1873, 
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Median  Lklintnmy. — The  only  instruinenta  required  oth*^ 
than  those  used  in  the  lateral  operation  are  a  staff,  director 
_^nd  knife.  The  staff  liaa  a  central,  broad,  deep  groove  c:; 
its  convexity  (Fig.  274),  the  director  has  a  ball-poiut  (Fi^ 
275),  and  the  knife  is  straight,  stout,  and  sharp  pointe- 
-with  a  cutting  edge  upon  tlie  hack  also  for  a  short  distaiv^ 
from  the  point  (Fig.  27G).  ' 


Fig.  2 
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Fig.  275. 


Fig-  216^ 
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The  patient  having  been  bound  in  the  lithotomy  position 
and  the  stuff  introduced,  the  surgeon  ]ilacea  his  left  indes 
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finger  in  the  rectum  against  the  apex  of  the  prostate,  and 
jilunges  tlie  knife  with  its  edge  upward  into  the  raphe  of 
tiie  perineum  half  an  inch  in  front  of  the  anna  in  such  a 
direction  that  its  point  will  enter  the  groove  of  the  staff  just 
at  the  apex  of  the  prostate.  The  knife  is  pushed  very 
slightly  back  along  the  groove  so  as  to  certainly  open  the 
urethra  and  nick  the  end  of  the  prostate,  then  brought  for- 
ward, dividing  the  membranous  portion  of  the  urethra,  and 
Bwept  around  the  bulb  by  raising  the  handle,* making  an 
external  incision  upwanls  along  the  raphe  for  about  one  and 
a  quarter  inches.  The  director  is  next  passed  along  the 
staff  into  the  bladder,  the  two  separated  angularly  to  make 
partial  dilatation  of  the  neck,  the  staff  withdrawn,  and  the 
dilatation  completed  with  the  finger.  The  forceps  are  then 
introduced  and  the  stone  removed  as  in  lateral  lithotomy. 

Sir  Henry  Thompson  makes  the  incision  from  without 
inwards,  and  Mr.  Erichsen  uses  a  rectangular  staff  (Fig. 

Fig.  277. 


S77),  placing  its  angle   close    against   the   apex   of  the 
prostate. 

Bilateral  Lithotomy  (Dapuytren). — The  characteristic 
of  this  operation  is  the  bilateral  incision  of  the  prostate, 
accomplished  by  means  of  Uupuytren's  double  lithotorae 
oach^  (Fig-  278),     The  preliminary  part  of  the  operation, 
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incluiling  the  incision  into  the  urethra,  may  he  the  sarao  as 
in  median  litliotomy,  but  the  advantage  of  less  risk  of 
hemorrhage  which  this  preaents  is  more  than 
Fig.  278.  offset  hj  the  lack  of  correspondence  in  form 
and  direction  between  the  incision  in  the  pros- 
tate and  that  in  the  perineum,  and  the  greater 
risk  of  infiltration  of  urine  which  this  involres. 
The  double  lithotome  cach^  is  an  instrument 
composed  of  a  flattened,  slightly  curved,  me- 
tallic sheath,  blunt- pointed,  and  mounted  ooa 
stout  handle.  Within  this  sheath  are  tvto 
blades  of  the  same  shape  and  sharp  on  their 
concave  borders,  which  can  be  made  to  pro- 
ject, one  on  each  side,  as  shown  in  Fig.  278, 
by  pressing  upon  a  lever  in  the  handle ;  dio 
degree  of  projection  ia  regulated  at  will  by  a 
screw. 

The  patient  is  placed  in  the  lithotomy  posi- 
tion, the  staff  introduced  and  held  as  before 
described.     The  surgeon  draws  the  akin  of 
the  perineum  tight  with  his  left  hand,  and 
makes  a  curved  incision  beginning  roidwaj 
between  the  anus  and  the  right  tuber  iscbii, 
[passing  half  an  inch  in  front  of  the  anus,  and 
terminating  on  the  left  at  a  point  correBponii- 
ing  to  that  at  which  it  began.     The  skin,  sub- 
cutaneous tissue,  and  anterior  fibres  of  tb« 
sphincter  ani  are  divided  along  the  line  of  the 
incision,  and  the  bulb  drawn  forward  if  en- 
countered ;  the  left  index  finger  is  then  inWJ- 
duccd  into  the  wound,  the  groove  in  the  staff 
found,  and  the  raemhranona  portion  of  the 
urethra  divided  for  a  distance  of  about  half 
d^w^'iuh  *      an  inch  from  behind  forwards.    The  lithotome 
tomB»oii6.       is  next  introduced  closed,  its  concavity  up- 
wards, and  its  point  engaged  in  the  groove 
and  passed  along  into  the  bladiler.     The  staff  is  then  widi- 
drawn,  the  lithotome  reversed  so  aa  to  turn  its  concavilj 
downwards,  its  blades  opened  to  the  full  extent  previonsly 
determined    upon,   and  the   instrument  slowly  withdrawHi 
Ttiis  part  of  the  operation  must  be  conducted  with 
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care;  the  surgeon  grasps  the  lithotome  witli  both  liatifis, 
holds  it  steaiiily  in  the  median  line,  and  deprcasoa  the  handle 
gradually  as  the  instrument  comes  out.  As  soon  as  the 
resistance  is  felt  to  have  been  overcome  he  closes  the  blades 
and  withdraws  the  lithotome  entirely.  The  forceps  are 
then  introduced  and  the  stone  removed  as  before. 

Pre-rectal  Lithotomy  (N^laton).- — The  bilateral  opera- 
tion gives  a  large  opening,  hut  exposes  to  the  risk  of  cutting 
into  the  rectum  or  into  the  bulb ;  N^laton,  therefore,  modi- 
fied the  first  stage  with  a  view  to  diminishing  these  risks, 
fflving  to  his  modification  the  name  of  pre-rectal  lithotomy. 
The  instruments  used  are  the  same  as  in  the  bilateral 
operation. 

The  patient  is  placed  in  the  lithotomy  position  and  the 
staff  introduced.  The  surgeon  passes  his  left  index  finger 
into  the  rectum  and  places  it  against  the  apex  of  the  pros- 
tate. Then,  steadying  the  anterior  margin  of  the  anus  with 
the  thumb  of  the  same  hand,  ho  makes  a  curved  incision 
beginning  two  centimetres  from  the  anus  on  the  right  side, 
croMsing  the  median  line  of  the  perineum  one  and  a  half 
centimetres  in  front  of  it,  and  ending  on  the  left  side  at  a 
point  corresponding  to  that  at  which  it  began.  Or,  if  it  is 
wished  to  make  it  more  precisely,  make  a  transverse  inci- 
sion three  centimetres  long,  its  centre  resting  upon  the 
median  line  one  and  a  half  centimetres  in  front  of  the  anus, 
and  then  from  each  end  of  this  line  make  one  obliquely 
downwards  and  outwards  to  a  point  two  centimetres  from 
the  lateral  margin  of  the  anus.  The  posterior  lip  of  the 
incision  is  drawn  down  by  the  thumb,  stretching  the  ante- 
rior fibres  of  the  sphincter,  and  thus  making  it  easier  to 
divide  them.  This  division  must  be  made  very  carefully 
layer  by  layer,  using  the  sponge  constantly,  and  if  necca- 
Bary  a  vertical  incision  may  be  made  through  the  skin  along 
the  raphe  to  give  more  room.  When  the  division  is  com- 
j)lete  tiie  anterior  wall  of  the  rectum  can  be  easily  pressed 
Qownward,  and  the  memhranoua  portion  of  the  urethra  and 
the  prostate  felt  at  the  bottom  of  the  wound.  The  knife,  a 
long  narrow  one,  is  then  entered  with  its  back  toward  the 
rectum,  its  point  passed  into  the  groove  of  the  stafi'  at  the 
«pex  of  the  prostate,  and  the  urethra  diviiled  longitudinally 
36 
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for  half  an  inch  from  behind  forwards,  hj  depressing  llie 
handle  of  the  knife  and  pressing  its  point  forward  with  tlie 
finger  placed  against  its  back. 

'ITie  double  Uthotoine  is  then  entered  and  the  prostate 
incised  as  in  the  bilateral  operation. 

Rerto-vesical  Lithotomy. — Thia  operation  has  been  almost 
entirely  abandoned,  and  therefore  only  a  brief  descriptiou 
T»ill  be  given.  The  original  plan  was  to  divide  the  sphiocter 
and  anterior  wall  of  the  rectum,  and  then  the  posterior  por- 
tion of  the  prostate  and  the  adjoining  wall  of  the  bladder  Id 
the  median  line,  guiding  upon  the  groove  of  the  staff.  More 
recently,  however,  Theodore  Schaeffer'  has  proposed  an- 
other method,  lie  dilates  the  bladder  by  injecting  m  or 
carbonic  acid  gas,  then  introduces  a  Sima's  speculum  into 
the  rectum,  pinches  up  a  transverse  fold  of  the  rectal  mu- 
cous membrane  above  the  base  of  the  prostate  with  forccpe, 
transfixes  and  cuts  through  it.  lie  nest  divides  the  proS' 
tato-peritoneal  aponeurosis  longitudinally,  and  the  wall  of 
the  bladder  in  the  same  line  with  scissors,  after  passing  the 
point  of  one  of  the  blades  through  into  the  groove  of  the 
staff  previously  introduced  into  tlie  bladder  through  the 
urethra. 

SupTo-pvMc  Lithotomy. — A  silver  catheter  is  passed  into 
the  bladder  and  enough  warm  water  or  air  injected  to  raise 
the  summit  of  the  bladder  above  the  piibes  if  possible.  The 
catheter  is  left  in  and  tlie  urethra  compressed  against  it  to 
prevent  the  escape  of  the  injection.  The  surgeon,  standiog 
on  the  patient's  left,  begins  an  incision  at  the  symphy^ 
pubis,  carries  it  upward  in  the  median  line  for  two  and  * 
half  or  three  inches,  and  exposes  the  linea  alba,  which  be 
then  opens  close  to  the  symphysis  and  divides  upward  on 
"  his  finger  as  a  guide  ;  finally,  he  divides  the  attachment  o! 
the  pyramidal  muscles  to  the  pubes. 

Depressing  the  handle  of  the  catheter  ho  forces  the  blad- 
der wall  up  into  the  incision,  exposes  it  by  cutting  or  tear- 
ing through  the  overlying  adipose  tissue,  taking  care  to 
keep  below  the  reflection  of  the  peritoneum  and  to  push  il 

'  Quoted  hj  Dtibrunii,  M6(iecine  Opfirnloire,  p.  815. 
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npward  if  encountered,  and 
passes  a  stoutligature  thron<;h 
it  on  each  side  of  tlie  beak  of 
the  instrument  by  roeans  of 
a  curved  needle.  He  then 
opens  the  bladder  vertically 
between  the  two  ligatures, 
withdraws  the  catheter,  en- 
larges the  incision,  if  neces- 
sary, with  a  probe-pointed 
bistoury,  and,  drawing  tlie 
sides  of  the  incision  apart  by 
means  of  the  ligatures,  intro- 
duces the  forceps  and  re- 
moves the  stone. 

The  danger  of  infiltration 
of  urine  must  he  met  by 
drainage  of  the  bladder.  The 
usual  method  is  to  introduce 
a  soft  rubber  catheter  through 
the  urethra,  hut  this  often 
proves  very  irritating,  and 
Dr.  Keyes'  prefers  to  drain 
through  the  rectum,  passing 
the  catheter  from  within  out- 
wards after  puncturing  the 
floor  of  the  bladder  close  be- 
hind the  prostate,  through  the 
abdominal  incision,  upon  the 
finger  in  the  rectum  as  a 
guide.  No  sutures  should  be 
placed  in  the  bladder  or  in 
the  external  incision. 

Perineal  Lithotrittf  (Dol- 
beau). — By  this  operation 
access  to  the  bladder  through 
the  perineum  is  obtained  by 
means  of  a  small  incision  thr 
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Ugh  the  skin  and  urethra, 
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toi:;etlier  with  dilatation  of  the  iieck  of  the  bladder,  ao  that 
a  lithotritc  can  be  introduced  of  sufficient  size  and  atrengih 
to  crush  the  stone  and  effect  its  removal  at  a  single  sitting. 
The  special  instruments  required  are  the  dilator,  one  of 
■which  is  represented  in  Fig.  279,  and  a  lithodast,  Fig.  280, 
or  a  strong  lithotrite,  if  the  stone  is 
Fig.  281.  too  hard  to  be  crushed  by  forceps. 

The  patient  is  placed  in  the  litio- 
tomy  position,  and  a  grooved  staff  in- 
troduced  and  held  vertically  in  tbe 
median  line.     Tlie  surgeon,  begianing 
close  to  the  margin  of  the  anus,  raakea 
an  incision  not  more  than  one  inoii  io 
length  along  the  raphe   of  the  peri- 
neum ;  he  divides  the  tissues  layer  by 
layer  until  he  reaches  the  membranous 
portion  of  the  urethra,  and  incisea  it 
longitudinally  for  one-quarter  of  an 
^^PfOkj^  H     inch.     He  then  passes  the  dilator  into 
A  ^QS   ]i2'J|j  1^   the  wound,  engages  its  point  in  the 
'     *  groove  of  the  staff',  holds  it  steadily  »t 

right  angles  to  the  plane  of  the  peri- 
neum, and  dilates  it  to  the  full  estent 
Next,  closing  the  dilator  and  keepng 
its  point  in  the  groove,  he  depressea 
the  handle  of  the  sUff  40°  or  50"  be- 
yond  the  vertical  line  in  which  it  hss 
been  held,  and  at  the  same  time  slips 
the  dilator  along  nearer  to  the  neck 

i  of  the  bladder.  He  again  dilates,  cloaea 

■'  ■     the  instrument,  passes  it  fairly  into  the 
ii  I     bladder, withdraws thestaffjauddilatea 
W     for  the  third  time.     This  time  the  dilur 
V     tatiou  must  nob  be  carried  beyond  a 
llll       diameter  of  two  centimetres,  in  order 
to  avoid  tearing  the  neck  of  the  blad- 
der.    FuiaUy,  the  dilator  is  closed  and 
withdrawn.  ' 

Gujon  and  Duplay  use  the  dilatm 
shown  in  Fig.  281,  introducing  it  al   | 
i-Uiipiay  dilator.      oncc  into  the  bladder,  withdrawing  flie 
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staff,  ami  dilating  by  introducing  successively  the  different 
■    centre  pieces. 

]  Tlie  atone,  if  not  more  than  one  centimetre  in  diameter, 
i  may  be  removed  entire,  but  in  the  great  majority  of  eases 
f  it  should  first  be  cruslied  by  means  of  strong  forceps  or  a 
lithoolast,  and  then  removed  in  fragments.  Duplay  guides 
the  forceps  upon  hia  finger;  Dolbeau  insista  that  the  finger 
should  never  be  introduced,  since  it  ia  large  enough  to  tear 
tlie  neck  of  the  bladder. 


CHAPTER    VIII. 


CATUETERIZATIOS. 


TnB  surgeon,  standing  on  the  right  side  of  the  patient 
and  holding  the  catheter  in  his  right  hand,  with  its  convexity 
lying  on  the  palmar  surface  of  the  index  finger  and  its 
beak  not  quite  reaching  to  the  end  of  the  distal  phalanx 
(Fig.  282),  separates  the  nymph:G  with  the  thumb  and 


Fig.  2»2. 


nuddle  finger  of  his  left  hand,  introduces  his  right  index 
finger  at  the  fourchette  and  brings  it  forward,  recognizing 
the  entrance  to  the  vagina  and  its  anterior  border,  and  atopt 
pii^  when  he  feels  the  pouting  orifice  of  the  urethra. 
3ti* 
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Then  keeping  the  pulp  of  the  finger  below  and  in  contact 
with  the  orifice  he  passes  the  catheter  in. 

Unless  there  is  some  reason  to  the  contrary,  this  should 
always  be  done  without  exposure  of  the  parts. 


LITHOTOMY. 

Besides  the  supra-puMe,  which  is  performed  in  the  man- 
ner already  described,  there  are  the  urethral  and  vesic(h 
vaginal  operations.  In  the  former  the  stone  is  removed 
through  the  urethra  after  the  calibre  of  this  canal  has  been 
increased  by  an  incision  along  its  anterior  (upper)  wall,  or 
on  one  or  both  sides,  incisions  which  do  not  extend  into  the 
vagina.  In  the  latter  the  stone  is  removed  through  an  in- 
cision made  in  the  vesico-vaginal  septum. 

Urethral  Lithotomy. — The  only  instruments  actually  re- 
quired are  a  director,  a  probe-pointed  knife,  and  forceps, 
but  some  surgeons  prefer  to  make  the  incision  with  a  single 
or  double  lithotome  introduced  alone  or  upon  a  director. 
Lateral  incisions  should  incline  upwards  rather  than  down- 
wards ;  consequently,  if  the  double  lithotome  is  used,  its 
concavity  should  be  turned  towards  the  symphysis.  The 
extraction  of  the  stone  requires  no  additional  description. 

Vesico-vaginal  Lithotomy, — The  patient  may  be  placed 
in  the  usual  lithotomy  position,  or  upon  the  side,  or  upon 
the  face.  A  Sims' s  speculum  (Fig.  283)  is  pressed  against 
the  posterior  wall  of  the  vagina,  and  a  grooved  catheter  in- 
troduced into  the  bladder  and  confided  to  an  assistant,  who 
keeps  it  pressed  well  against  the  vesico-vaginal  septum. 

Guiding  his  knife  upon  the  groove  the  surgeon  makes  an 
antero-posterior  incision  in  the  median  line  of  the  anterior 
wall  of  the  vagina,  about  one  inch  in  length,  and  not  in- 
volving the  neck  of  the  bladder,  passes  in  his  index  finger, 
and  then  the  forceps  upon  the  finger  as  a  guide. 

Emmet  places  no  sutures  but  allows  the  wound  to  close 
spontaneously,  keeping  the  bladder  clean  by  frequent  wash- 
ings,    Guy  on  closes  the  incision  immediately  with  sutures. 


OOCLirSION,  OB    ATRESIA    VAQIUM. 

In  a.  recent  discusaion  in  the  Society  <lc  Chirur^o'  the 
fact  was  brought  out  that  lithotomy  and  lithotrity  upon  the 
female  are  more  dangerous  operations  than  they  are  usually 
Baid  to  be.     'Ihe  fatal  complications  are  of  two  kinds:  pen- 


tonitis  in  patients  who  have  previously  heen  affected  by  it ; 
i*nd  pysemia,  originating  in  inflammation  of  the  spongio- 
nascular  tissue  eoostituting  part  of  the  vesico-vaginal  sep- 
|tam.  Speaking  generally,  it  may  be  said  that  lithotrity  is 
boore  dangerous  in  the  female  than  lithotomy,  that  the 
feupra-pubic  operation  should  be  used  for  large  calculi,  dila- 
^tion  of  the  urethra  for  small  ones,  and,  with  crushing,  for 
^rge  friable  ones  when  the  inflammation  is  not  bigh  and 
ibere  has  been  no  previous  peritonitis ;  urethral  or  vesico- 
praginal  lithotomy  in  other  ca^es.  As  to  the  comparative 
^erits  of  urethral  and  vesico-vaginal  lithotomy  opinions  are 
(iUvided ;  the  former  is  followed  occ^8ionally  by  permanent 
[Incontinence,  the  latter  by  fistula  ;  probably,  too,  the  latter 
TB  somewhat  more  dangerous  than  the  former. 


OCCLUSION,  OK  ATRESIA  VAGINA. 

When  the  occlusion  is  due  simply  to  an  imperforate  hy- 
len  it  may  be  relieved  by  successive  punctures  with  a  small 
■ocar  or  ispirator,  and  when  all  the  accumulated  menstrual 
ilood  has  been  thus  removed,  and  the  cavity  well  washed 


Bull,  do  la  Soci6l6  <\p  Chin 


1R77,  pp.  1B2  anil  400. 


428       OPERATIONS    UPON   aBNITO-TIRINAaY    ORQANB. 

out  with  a  tvfo  or  three  per  cent,  solution  of  carbolic  acid, 
the  hymen  may  be  exciseiii  or  a  large  puncture  made,  and 
kept  open  by  frequently  passing  a  sound.  It  must  be  re- 
membered that  very  serious  complications,  such  as  peri- 
tonitis and  septic  poisoning,  may  follow  t!u3  simple  operation 
when  there  has  been  a  large  accumulation  of  menstrual 
blood  above  the  obstruction. 

When,  on  the  other  hand,  the  occlusion  is  due  to  incom- 
plete development  of  the  vagina,  a  more  systematic  opera- 
tion is  required.  The  surgeon  first  asBurea  himself  by 
digital  examination  through  the  rectum  of  the  existence  of 
the  uterus,  then  places  the  patient  upon  her  back  with  her 
thighs  flexed  and  abducted,  and  introduces  a  sound  into  the 
bladder  and  confides  it  to  an  assistant.  He  next  passes  his 
left  index  finger  into  the  rectum,  makes  a  transverse  inci- 
sion across  the  centre  of  the  obliteration,  and  carries  it  in 
the  direction  of  the  uterus  by  successive  short  cuts  with  the 
knife,  or  by  tearing  with  a  director  or  his  fingers,  guiding 
his  course  by  the  sound  in  the  bladder  and  the  finger  in  the 
rectum.  As  soon  aa  fluctuation  can  be  felt  in  front  of  the 
uterus  he  punctures  with  a  trocar  and  enlarges  the  puncture 
with  a  probe-pointed  bistoury. 


KUPTUREU  PERINErM,       PERISEORAPJIT.  ^^H 

The  perineum,  in  this  connection,  is  understood  to  mras 
not  only  the  cutaneous  surface  between  the  fourcbette  and 
the  anus,  but  also  the  entire  recto-vaginal  septum,  or  bodg 
of  the  perineum,  a  region  which  on  section  iu  the  median 
line  has  the  form  of  a  triangle,  as  shown  in  Fig.  284.  In 
reuniting  a  ruptured  perineum  it  is  not  sufficient  to  get  luaion 
only  at  the  cutaneous  surlace,  that  is,  at  the  base  of  this 
triangle,  as  represented  in  Fig.  285,  but  it  must  be  obtained 
throughout  its  entire  area  so  as  to  aflbrd  the  necessary  sup- 
port to  the  anterior  wall  of  the  vagina  and  uterus. 

Kuptures  of  the  perineum  are  classified  as  complete  and 
partial;  in  the  former,  the  sphincter  ani  and  the  rectal  wall 
are  involved;  in  the  latter,  they  are  not.     Prof.  Thomas' 
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insists  upon  the  radical  diiferences  in  the  operations  required 
for  the  reliuf  of  these  two  conditions,  and  expreaaea  hia  aur- 


prise  that  attention  had  not  previously  been  called  to  tl 
In  partial  nijitiire  the  indication  ia  to  restore  the  perineum, 


and  it  can  be  met  by  a  very  simple  and  easy  operation 
complete  rupture,  on  the  other  hand,  the  main  indication  ia 
to  restore  the  power  and  funotiona  of  the  aphincter  ani,  and 
can  only  be  met  by  "  one  of  the  moat  delicate  and  uncertain 
operations  in  gynaecology,"  in  which  even  the  moat  skilful 
may  fail. 

Accepting  this  view,  two  operations  will  be  described, 


I 
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one  for  partial,  the  other  for  complete  rupture,  and  in  the 
description  Dr.  Thomas's  directions  will  be  closely  followed. 

Partial  Rupture. — Tlie  instruments  required  are  long 
curved  Bcisaora  (Figs.  286,  287),  narrow-bladed  bistoury, 
toothed  forceps  (Fig.  288),  small  sponges  on  long  handles 
(Fig.  289),  three  or  four  round  curved  needles  one  and  a 


half  inches  long  and  threaded  with  a  double  ligature,  and 
silver  wire  for  sntui-ea. 

The  patient  should  take  a  mild  laxative  every  day  for  it 
week  before  the  operation,  and  the  vagina  should  be  thor- 
oughly syringed  twice  a  day  during  the  same  period.  She 
ifi  then  ansestbetized,  placed  on  her  back  upon  the  table,  the 
thighs  flexed  upon  the  abdomen  until  the  tibise  are  horizon- 
tal, and  retained  in  this  position  by  two  assistants,  each  of 
whom  holds  one  knee  down  under  bis  arm,  and  draws  aside 
the  corresponding  labium  with  the  other  band.  The  assist- 
ant holding  the  right  leg  should,  in  addition,  sponge  with 
his  right  hand,  holding  the  labium  in  his  left. 

The  aliape  and  dimensions  of  the  part  to  be  restored  must 


Fig.  391. 
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be  kept  clearly  in  mind.     It  is  a  triangle  with  apex  above  I 
and  base  below  (Fig,  290). 
Two  Burfaces  of  this  sliape 
are  to  be  freshened  and  held 
together  by  sutures. 

Mr»t  Stage.    Freehming 
of  the  Surface. — The  labia 
being  retracted,  and  the  an- 
terior vaginal  wall  held  up 
with  a  Sims's  speculum,  the 
surgeon    makes    an    incision 
along  the  floor  of  the  vagina 
in  the  median  line  from  the 
junction  of  the  skin  and  mu- 
cous membrane  for  a  distance 
of  one  and  a  half  inches 
upward,    then   aeizinj^ 
the  mucous  membrane 
of  one  labium,  a  little 
below  the  level  of  the 
meatus     unnanus,    he 
makes  two  other  inci 
sions   from   that   point 
to  the  upper  and  lower 
e\treimtieB  of  the  first 
The  same  is  done  upon 
the  other  side,  and  the 
included   tnangles   re 
moved  with  the    knile 
or  scissors     Any  bleeil 
ing  points  that  require 
it  are  then  twisted,  the 
surface  examined  care 
fully  to  make  sure  that 
all  parts  of  it  have  been 
properly  denuded,  and 
oozing  arrested  by  cold 
or  simple  exposure. 

Second  Stage.     Application  rf  the  sutures. — One  of  the. I 

.   round  curved  needles,  carrying  a  double  silk  ligature,  is  en-   ' 

tered  opposite  the  lowest  angle  of  the  freshened  surface,  and 

passed  arcross  between  the  vagina  and  rectum  to  emerge  at  the 
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COrrcBponiling  [w'lnt  on  the  opposite  aide  (Fig,  291).  This 
suture  ahoulil  lie  nowhere  visible  withiu  the  vagina ;  it  may 
be  passed  with  one  sweep,  or  drawn  out  at  the  middle  of  ite 
course,  reinserted  at  the  point  of  emergence,  and  passed  on 
for  the  second  half.  Tlie  needle,  with  the  ligature  attached, 
is  left  in  position,  and  a  second  is  taken,  inserted  just  above 
the  first,  carried  well  up  through  the  tissues  so  as  to  pass 
just  beneath  the  upper  angle  of  the  freshened  surface,  and 
brought  out  on  the  other  side  at  a  point  corresponding  to 
that  by  which  it  entered,  the  left  forefinger  being  meanwhile 
kept  in  the  rectum  to  protect  it  from  injury.  Most  operators 
leave  the  middle  portion  of  each  suture  exposed,  but  Dr. 
Thomas  prefers  to  operate  as  here  described.  Dr.  Emmet 
goes  even  further,  and  passes  the  upper  suture  through  the 
mucous  membrane  at  the  apex  of  the  raw  surface  in  the 
median  line,  thus  drawing  the  three  angles  together,  short- 
ening the  posterior  wall  of  the  vagina,  and  increasing  the 
thickness  of  the  perineal  body.  A  third  needle  is  then 
entered  above  the  second,  carried  across  the  vagina,  and 
brought  out  on  the  other  side,  as  shown  in  the  figure.  If 
more  than  three  sutures  are  considered  necessary,  the  addi- 
tional ones  are  passed  in  the  same  manner.  If  tho  inter- 
rupted suture  is  used,  the  wires  should  he  entered  about  one- 
third  of  an  inch  from  the  edge  of  the  wound,  and  the  same 
distance  apart,  while  for  the  quilled  suture  only  three  or 
four  wires  are  needed,  and  they  should  he  entered  threft- 
quarters  of  an  inch  from  the  wound. 

In  either  case  silver  wires  should  bo  used  for  the  sutures, 
and  should  bo  drawn  through  by  engaging  them  in  the  loops 
of  the  silk  ligatures.  The  quilled  sutures  are  applied  m  the 
usual  manner  over  pieces  of  a  gum  catheter,  or  by  draninj 
them  through  holes  in  small  ivory  or  rubber  rods.  Inter- 
rupted sutures  should  be  tighteucd  from  below  upwards, 
after  remo\'ing  all  bloodclota  and  adjusting  the  edges  care- 
fuUy. 

CompleU  Rupture. — If  the  anterior  wall  of  the  rectum 
is  ruptured  for  more  than  one  or  one  and  a  half  inches  above 
the  upper  margin  of  the  sphincter,  l>r.  Thomas  prefers  to 
close  it  by  a  preliminary  operation,  leaving  the  restoratioa 
of  tho  perineum  for  a  subsequent  one.  Dr.  T.  AdcUs  Em- 
met  was  the  first  to  show  why  it  is  nut  sufficient  ta  ^mplj 
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close  the  gap  between  the  vagina  and  rectum,  anti  to  deinon- 
Btrate  the  need  of  bringing  tiie  eniis  of  the  severed  sphincter 
into  close  contact  with  each  other,  and  with  the  end  of  the 
recto- vaginal  Beptum, 

Let  Fig.  292  represent  the  perfect  sphincter,  and  Fig. 
293  the  sphincter  ruptured  and  spread  out  with  the  points 
of  entrance  and  exit  of  needle  ^1^4,  the  dotted  line  showing 
the  courae  of  the  suture  including  the  end  of  the  recto- vaginal 
wall  C  Asthesutnreia  twisted,  the  three  pointa  are  brought 
nearer  together,  aa  in  Fig.  294,  until  they  finally  unite, 
as  in  Fig,  295.     If  the  first  needle  is  passed  in  and  out  at 

Figs,  292,  2R3,  294,  295. 


t 


BB,  complete  union  of  the  ends  of  the  muscle  will  not  be  J 
'obtained,  and  loss  of  function  will  persist.  The  first  suture  ia.  1 
the  important  one,  and  must  bring  the  torn  ends  of  the  muscle  I 
into  contact  with  eacli  other  and  with  the  end  of  the  septum.  I 
In  freshening  the  parte  before  passing  the  needles,  the  i 
two  lateral  triangles,  formitig  the  ruptured  surface  of  the  I 
body  of  the  perineum,  are  denuded,  and  the  tine  of  denuda- 
3T 


434      OPERATIONS    UPON    QBNITO-CRIKART    ORO 

tion  !8  prolonged  backwards  along  the  edge  of  the  rocto- 
Taginal  septum.  Tliia  denudation  must  extend  along  the 
edge  of  the  mucous  membrane  of  the  rectum,  but  not  include 
it.  Fig.  296  is  a  schematic  representation  of  the  end  of  the 
ruptured  bowel,  the  points  of  entrance  and  emergence  of 
the  needle,  and  the  course  of  the  first  suture. 

The  rule  for  passing  the  first  suture,  then,  is  to  enter  the 
needle  as  low  down  as  the  lower  edge  of  the  anus,  pass  it 
thence  upward  through  the  recto-yaginal  septum,  comply  " 


encircling  the  rent,  and  bring  It  out  alongside  the  lower  eS-Sl 
of  the  anus  on  the  other  side.  Its  action,  then,  is  like  t**?? 
of  a  purse  string,  it  puckers  up  the  open  parts,  controls  <i3JJ 
action  of  the  sphincter,  and  guards  against  the  two  priiidy~^ 
sources  of  failure,  recto-vaginal  fistula  and  non-union  fl 
sphincter  (Fig.  297). 


TESICO-VAGINAL   FISTULA. 


The  subsequent  steps  are  the  same  as  in  the  operation  for 
the  repair  of  partial  rupture. 


VESICO-VAOISAL  FISTULA. 

The  patient  is  prepared  for  the  operation  liy  measures   1 
directed  to  the  improvement  of  her  general  condition,  by 
regularly  syringing  the  vagina  with  warm  water,  and  by    ' 
dividing  any  cicatricial  bands  that  may  have  formed  in  ' 

Pimtion. — Dr.  Thomaa  reconaraenda  the  position  known 
as  Sima's.  The  patient  is  placed  upon  the  left  aide,  with 
the  thii;ha  flexed,  the  right  rather  more  so  than  the  left,  the 
left  arm  is  drawn  behind  her  back,  and  her  chest  brought 
flat  down  upon  the  table.  Others  prefer  the  knee-elhow 
position,  and  Simon  placed  the  patient  flat  upon  her  back, 
raised  the  hlpa,  and  flexed  the  thighs  as  far  as  possible  upon 
the  abdomen. 

If  the  first  position  is  employed,  an  assistant  stands  be- 
hind the  patient,  draws  the  [losterior  wall  of  the  vagina  back 
by  means  of  a  broad  Sima's  speculum  held  in  bis  right  hand, 
while  with  his  left  he  raises  the  right  aide  of  the  nates. 

The  surgeon  then  pinches  up,  with  toothed  forceps  or  a 
tenaculnni,  the  vaginal  edge  of  the  tiatula  at  the  point  most 
difficult  of  access,  and  cuts  off  a 
piece   including  in  breadth   all  Fig.  298. 

between  the  vesical  edge  of  the       o-     «^^^    ipaa^ 
fistula  and  a  point  in  the  vagina  ^^^^/        \ 

at  least  one-third   of  an   inch  ^"^^^     ^*^^" 

from   the  vaginal  edge  of  the    ^  vosioii snrrBce   6  v" icai  i 
fistula.     The   cutting  may  be  („cb,  «.  Line  of  i.«tpg. 

done  with  curved  scissors  or  a 
narrow-hladed  knife.  Successive  portions  of  the  edge  are  ' 
raised  and  removed  in  like  manner,  until  the  denudation  is 
complete,  the  resulting  raw  surface  being  funnel-ahaped, 
with  ita  narrowest  part  at  the  edge  of  the  vesical  mucous 
membrane,  the  membrane  itself  not  being  included  in  it 
(Fig.  298).  Or  the  point  of  the  knife  may  be  entered  into 
the  mucous  membrane  of  the  vagina  one-third  of  an  inch 
from  the  edge  of  the  fiatula,  brought  out  at  the  veaical 
border,  and  then  carried  right  and  left  around  the  opening 
so  as  to  cut  otf  a  complete  ring  of  tissue. 
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If  the  anterior  wall  of  the  vagina  ia  freely  movable, 
Simon  brings  the  fistula  into  plain  view  liy  passing  a  stout 
ligature  through  the  cervix  of  the  uterus,  and  drawing  it 


down  towards  the  vulva  (Fig.  299).  He  also  pares  the 
edges  of  the  fistula  very  freely,  and  does  not  hesitate  to 
include  the  mucous  membrane  of  the  bladder  in  the  incision. 


TBSIOO-VAQINAi   FISTITLA. 

as  the  hemorrhage  has  ceased,  the  sutures  may 
The  needle,  three-i.]uartera  of  an  inch  long, 
round,  alightfy  curved,  and  armed  with  a  fine  double  ailk 
suture,  is  fixed  iu  a  needle  holder  (Fig.  300),  and  entered 
at  the  angle  of  the  wound  which  ia  most  difficult  of  access, 
Italf  an  inch  from  the  edge  of  the  raw  surface,  and  its  point 
brought  out  at  the  edge  of  the  vesical  mucous  membrane,  but 
not  including  it  (Fig.  301),  and  there  fixed  with  a  biunt 
hook  (Fig.  305),  until  it  can  be  seized  and  drawn  through 


Fig.  300. 


Fig.  3(11. 


\ 
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with  the  needle  forceps.  It  is  then  entered  at  the  corre- 
sponding point  on  the  opposite  side,  and  brought  out  on  the 
vaginal  surface  half  an  inch  from  the  edge  of  the  opening 
(Fig,  302).  The  ends  of  the  ligature  are  given  into  the 
charge  of  the  assistant  who  holda  the  specolura,  and  another 


I,  303,  304,  305. 


ncedif  is  passed  in  the  same  manner  at  the  distance  of  one- 
sixth  of  an  inch  from  the  first ;  and  so  on,  until  a  aafGcieat 
number  have  been  passed.  During  the  passing  of  the  nee- 
dles the  sides  of  the  fistida  are  fixed  by  the  tenaculum. 

When  the  needle  is  seized  with  forceps  and  pulled  through, 
counter-pressure  must  be  made  upon  the  tissues,  and  this  is 
best  done  by  means  of  the  split  rod  or  fork,  represented  in 
Fig.  304,  its  prongs  passing  on  either  side  of  the  needle. 

After  all  the  ligatures  have  been  passed,  a  silver  wire, 
about  twelve  inches  long,  is  fastened  to  the  loop  of  the  first 
ligature  (Fig.  30fi,  C),and  drawn  through  with  the  help  of 
the  fork.  The  silk  is  cutoff,  the  ends  of  the  wire  drawn  aside 
out  of  the  way,  and  the  others  passed  in  the  same  manner. 


F 
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Simon  used  fine  silk  sutures  (two  rows  when  the  fistula 
was  large),  tied  in  the  ordinary  manner,  and  often  paaaing 
through  the  vesical  mucous  raeinliraiie  (Fig.  307). 


The  ends  of  the  silver  sutures  being  drawn  together,  and! 
the  edges  of  the  wound  carefully  approximated,  each  thread'J 
is  slightly  twisted  ao  as  to  keep  the  parts  in  apposition,  anj;! 
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then  the  ends  of  the  first  are  seized  with  forceps  and  twisted 
with  the  help  of  the  shield  fFig.  SOS),  as  shown  in  Fig. 
SOti ;  care  being  taken  not  to  twiat  so  tightly  as  to  strangu- 
late the  tiasuefl  engaged  in  the  loop.  The  other  antures 
are  then  twisted  in  the  same  manner,  and  the  ends  of  each  ' 
cut  off  about  half  an  inch  from  the  surface  (Fig.  : 


-MtMv, 


The  bladder  is  then  syringed  to  remove  any  blood  t! 
may  have  collected  in  it,  and  a  Siins'a  catheter  (Fig.  309) 
parsed  into  it  and  left  there. 


4 


The  sutures  may  bo  removed  during  the  second  week. 

Creation  of  ii  Vesica-  Vaginal  Mstula. — Thia  operation 
is  sometimes  rei^uired  in  the  treatment  of  chronic  cystitis. 
Dr.  Emmet'  performs  it  as  follows:  Ansestbesia;  Sims's 
position.  A  yiras'a  speculum  is  introduced  into  the  va^na, 
and  a  sound,  abruptly  curved  an  inch  and  a  half  from  iu 
extremity,  iutroduced  through  the  urethra.  While  tbo 
sound  is  held  by  an  assistant  with  its  point  firmly  pressing 
in  the  median  lino  against  the  base  of  the  bladder  a  little 
behind  the  neclc,  the  surgeon  seizes  the  projecting  tissue  on 
the  vaginal  surface  with  a  tenaculum,  and  exposes  the  beak 
of  the  sound  by  cutting  upon  it  with  a  pair  of  scissors. 

'  Chronic  Cystitis  in  the  Fcmalf,  American  Pr.ictitioner,  Ftb.  1872, 
and  Vi:3ioo-VMginiil  Fistiilu,  p.  jy. 
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One  of  the  blatles  of  the  ecissors  is  then  passed  through  the 
opening  and  a  cut  made  backwards  in  the  median  line. 

If  the  opemn;f  tends  to  close  spontaneously  too  soon,  a 
hollow  glass  stud  made  of  half  inch  tubing  should  be  but- 
toned into  it.  The  vesical  rim  of  this  stud  need  not  be  more 
than  a  slight  flare,  the  vaginal  rim  should  be  larger.        ^H 


OliLITERATTOK  OF  THE  VAGINA  ;    KOLPOKLBISIS.  ^B 

(fig.  310.)     When  a  vesico-vagina!  fistula  cannot  be 
closed  by  the  means  above  described,  the  escape  of  urine  may 


be  prevented  by  closing  the  vagina.  Vidal  de  Cassis  first 
performed  this  in  1833  hy  effecting  union  hetwoen  the  labia 
majora,  but  it  has  been  found  that  complete  closure  cannot 
be  thus  obtained,  a  small  openiug  remaining  at  the  lower 
angle.  Simon's  method  of  uniting  the  anterior  and  poste- 
rior walls  of  the  vagina  instead  of  the  labia  is  much  more 
reliable.     It  was  first  performed  in  1855. 

A  strip  of  mucous  membrane  encircling  the  vagina  just 
below  the  fistula  is  removed,  the  opposinj^  raw  surfatus 
brought  together  hy  sutures,  and  the  bladder  kept  empty 
by  a  catheter  until  union  has  taken  place. 


ELYTRORAPIIT,  OB   NABROWISQ  OF  TUH  VAGINA. 

This  is  an  operation  intended  to  prevent  prolapse  of  the 
utema.  The  method,  introduced  by  Sims,  of  reraoring  a 
longitudinal  strip  of  mucous  membrane  from  each  side  of 
the  vagina,  and  bringing  the  raw  surfaces  together  has 
proved  not  only  inefficient,  but  often  actually  harmful  bj 
supplying  a  pouch  in  which  the  cervix  became  engaged, 
thus  causing  extreme  retroversion.  Br.  Emmet  avoided 
this  defect  by  closing  the  pouch  at  its  upper  end,  as  shown 
in  Fig.  311,  but  the  mechanical  difficulties  in  the  way  nf 
performing  the  operation  are  so  great  that  he  has  aubstitiitfid 
for  it  another  in  which  he  catches  up  on  a  tenaculum  three 
folds  of  the  vaginal  mucoid  membrane,  one  on  each  side, 
and  the  third  in  front  of  the  cervix,  denudes  them  over  a 
space  half  an  inch  square,  and  draws  them  together  with  k 
suture.  The  three  folds  radiating  from  these  points  are 
then  pared,  and  united  stitch  by  stitch  along  the  anterior 
wall  of  the  vagina. 

Dr.  Thomas  suggests'  a  method  which,  he  thinks,  pro- 
mises well.  It  may  be  performed  upon  either  vaginal  wall, 
or  on  both  in  two  successive  operations.  While  doing  it, 
the  uterus  may  be  left  in  complete  prolapse,  or  it  may  be 
previously  returned  to  the  pelvis. 

Suppose  an  operation  on  the  anterior  wall,  the  ntenia 
prolapsed.     Dorsal  decubitus.     The  mucous  membraoQi! ' 

'  Dist'usea  of  WomtD,  -Ith  edition,  p.  3D4. 
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to  the  meatus,  anil  then  withclrawn,  A  steel  instrument 
(Fig.  312),  as  large  as  a  No.  9  sound,  with  blades  three 
inches  long,  is  passed  along  the  channel  made  by  the  direc- 
tor and  opened  forcibly  go  as  to  tear  the  subcutaneous  tissue 
and  separate  the  bladder  from  the  vagina  over  a  triangular 
space,  the  ape.x  of  which  is  near  the  meatus  and  the  base 
at  the  cervix. 

The  ends  of  the  transverse  incision  are  then  brought 
together  by  a  suture,  the  result  being  tbat  tbo  loosened 
triangular  portion  of  mucous  membrane  hangs  dovni  and 
forms  a  longitudinal  fold ;  tliis  fold  is  engaged  between 
the  blades  of  a  tootjjed  clamp  three  indies  long  and  half 
an  inch  wide  (Fig.  31  ^i)  placed  with  its  hinge  at  the  cervix 


Fig.  313, 


and  tightened  by  means  of  the  screw.  Then  the  \ 
of  the  vaginal  mucous  membrane  hanging  out  of  the  e 
is  cut  off,  the  edges  of  the  wound  brought  together  with  in- 
terrupted silver  auturca,  and  the  uterus  returned  with  the 
clamp  still  in  place.  The  vagina  is  then  firmly  plugged  with 
cotton,  wet  with  a  solution  of  alum  and  carbolic  acid,  to  pre- 
vent hemorrhage;  tliis  plug  aboidd  be  removed  at  the  end 
of  twenty-four  hours,  the  clamp  after  forty-eight  hours,  and 
the  sutures  in  eight  or  nine  days. 

For  the  operation  upon  the  posterior  wall  of  the  vagina, 
or  when  the  utevus  is  in  place,  the  transverse  incision  at  the 
cervix  should  not  be  made,  the  dilating  forceps  being 
in  the  opposite  direction. 


LACERATED  CERVIX, 


Dr.  Thomas  Addis  Emmet'  was  the  first  to  point  out  that 
after  laceration  of  tlie  cervix  the  lips  rolled  out,  their  t 

'   AmericHii  Journal  uf  ObstetriCT,  Nov.  1874. 
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C0113  membrane  became  eroded  by  contact  with  the  floor  of 
the  pelvis,  and  that  th.e  proper  method  of  treatment  waa  to 
freshen  the  torn  surfaces  and  bring  them  together  with 
sutures,  so  as  to  restore  to  the  cei-vix  its  uormal  size  and 
form.  In  casea  which  have  long  remained  unrecognized  or 
untreated,  the  lipa  become  centrally  enlarged  by  the  inflant- 
matory  process,  so  that  they  cannot  be  properly  brought 
together  until  after  the  removal  of  a  thick  piece  on  each 
side  of  the  inside  of  each  lip  (,Figs.  314  and  315).     In 


Fig.  31 


like  manner,  when  the  e\erbion  la  increased  and  the  coapta- 
tion of  the  lipa  prevented  by  cystic  degeneration  of  the 
mucous  folliclea  lining  the  cervical  canal,  and  by  vascular 
engorgement  due  to  the  inflammation  and  to  a  constriction 
by  the  everted  edge  of  the  cervix,  similar  to  that  observed 
in  paraphimosis,  free  punctures  muat  be  made  with  the 
point  of  a  knife  to  let  out  the  blood  and  the  contents  of  the 
cysts.  It  is  well  to  do  this  sevonil  daya  or  wcoka  before 
the  operation,  apply  tincture  of  iodine  to  the  cervix,  and 
bring  the  lips  together  temporarily  by  putting  a  plug  of 
cotton  into  the  posterior  cul-de-sac  and  leaving  it  there  for 
several  hours  at  a  time.  'The  puncturing  and  application 
of  iodine  must  be  frequently  repeated  until  the  cysts  shall 
have  all  disappeared  and  the  erosions  become  nearly  or 
entirely  healed. 

The  patient  is  placed  on  hor  left  side,  a  Sims'a  speculum 
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introduced,  and  a  loop  of  wire  placed  around  the  cervix 
above  the  vaginal  reflection  and  tightened  by  drawing  its 
ends  down  through  a  canula  so  as  to  prevent  bleeding ;  or 
an  injection  of  hot  water  just  before  the  operation  will  answer 
the  same  purpose.  The  lips  are  then  separated  and  the 
lacerated  surfaces  thoroughly  freshened  with  curved  or 
angular  scissors,  leaving  a  broad  undenuded  strip  in  the 
centre  to  form  the  lining  of  the  restored  canal.  This  strip 
should  be  shaped  somewhat  like  an  hourglass  in  order  to 
allow  for  the  shrinking  of  the  cervix  which  follows  the  ope- 
ration (Fig.  315).  The  freshening  should  be  done  from 
below  upwards,  so  that  the  blood  may  not  interfere. 

A  tenaculum  is  then  engaged  in  each  lip,  and  the  two 
drawn  together ;  if  proper  coaptation  is  prevented  by  the 
central  enlargement  of  the  cervix  above  mentioned,  simple 
freshening  of  the  surface  is  not  sufficient,  but  a  greater 
thickness  of  tissue  must  be  removed.  The  freshening  at 
the  angles  of  the  fissure  should  be  superficial,  so  as  not 
to  involve  the  circular  artery  which  often  lies  just  at  that 
point. 

The  sutures  should  be  of  silver  wire,  and  passed  with  a 
short,  round  needle  if  the  tissues  are  soft,  or  with  a  lance- 
shaped  one  if  they  are  dense  and  indurated.  From  three 
to  five  will  be  needed  on  each  side  if  the  laceration  is  ex- 
tensive and  double.  The  first  one  on  each  side  should  be 
entered  just  beyond  the  angle  of  the  fissure  so  as  to  include 
the  branches  of  the  circular  artery.  The  needle  is  entered 
on  the  outside  of  the  lip  and  brought  out  at  the  edge  of  the 
undenuded  strip  which  is  to  form  the  canal,  and  then  passed 
in  the  opposite  direction  (from  within  outwards)  at  corre- 
sponding points  through  the  other  lip.  Care  must  be  taken 
to  obtain  accurate  approximation  along  the  vaginal  edge, 
but  the  inner  edges  of  the  denuded  surfaces  do  not  require 
attention. 


POSTERIOR  SECTION  OF  THE  CERVIX. 

This  operation  may  be  rendered  necessary  by  irreducible 
flexion  of  the  uterus.  The  patient  being  placed  in  position 
and  a  Sims's  speculum  introduced,  the  cervix  is  fixed  by  a 


POBTBRIOE   BBCTION   OF   THE   CEKVIS.  447 

tenaculum  and  its  posterior  lip  divided  with  scissors  as  high 
aa  to  the  vaginal  junction.  The  blade  of  a  Sims's  knife 
(Fig.  316)  IB  then  introduced  through  the  os  internum,  and 


the  tissues  cut  so  as  to  lay  open  the  posterior  wall  of  the 
eervix  (Fig.  317).     The  blade  is  then  turned  towards  the 


Isnterior  wall  and  the  little  shoulder  which,  as  Dr.  Emmet 
I  has  pointed  out,  usually  exists  there  at  the  point  of  flexion, 
Eie  cut  through. 

I  A  roll  of  cotton  saturated  with  a  solution  of  persulphate 
I  of  iron,  one  part  to  two  of  water,  is  placed  so  as  to  occupy 
■  the  whole  cervix,  and  retained  by  a  plug  of  wet  cottou  ia 
Fthe  vagina. 
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AMPUTATION  OF  THE  CERVIX  UTEUI 

The  cervix  may  be  removed  with  the  !>istourj  or  scissors, 
the  ^craseur,  or  the  galvano-cautery. 

Biiftmiry  or  ScisKorg. — The  patient  is  placed  in  Sinu'a 
position,  tiie  speculum  introduced,  the  cervix  slit  trans- 
versely,  and  each  lip  seized  in  turn  with  forceps,  and  cut 
off  aa  near  the  vaginal  junction  as  is  considered  proper. 
The  mucous  memhranc  of  the  interior  is  then  drawn  dom 
and  made  fast  with  silver  sutures  to  the  outer  edge  of  ftie 
cervix  so  as  to  cover  iu  the  raw  surface.  The  hemorrhage 
is  often  very  severe. 

^eranmr. — Dr.  Thomas  advises  that  if  the  utema  is 
prolapsed,  or  if  the  cenix  can  ho  protruded  by  moderate 
traction,  the  patient  should  be  placed  on  her  back,  other- 
wise in  Sims's  position.  No  difficulty  will  be  experienced 
in  passing  the  chain  of  the  ^craseur,  but  great  care  must  be 
taken  that  it  does  not  drag  upon  the  neck  without  cutting, 
since  it  sometimes  draws  in  the  peritoneum  or  bladder. 

Galvano-eautery. — ^Dorsal  deeubitua,  or  Sims's  poaitioD. 
The  wire  ia  passed  around  the  neck  and  tightened  until  it 
is  so  firmly  fixed  that  it  will  not  slip.  The  current  of  elec- 
tricity is  then  passed  through  it,  and  the  wire  tightened  bj 
a  screw  as  it  bums  its  way  through.  Dr.  Thomas  con^ducs 
this  method  greatly  supenor  to  the  others. 


The  steps  of  the  operation  are : — 

Incision  into  the  peritoneal  cavity. 

Search  for  ailhesions.  ^ 

'I'apping  of  the  cyst  and  rupture  of  adhesions. 

Removal  of  the  sac,  and  treatment  of  the  pe(Ucle. 

Cleansing  of  the  peritoneum. 

Closure  of  the  externa!  wound. 
Four  or  five  aaaistants  are  needed:  one  to  stand  op]*  I 
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Bite  the  operator,  make  preasure  on  the  ahdominal  wall,  and 
aid  in  manipulating  the  tumor ;  a  aecond  to  administer  the    ' 
aniesthetic ;  a  third,  fourth,  and  fiftli  to  tie  ligatures,  hand   ' 
instruments,  clean  sponges,  and  make  presBure  on  the  ab-    ' 
domen  if  necessary. 

The  patient  should  be  prepared  for  the  operation  by 
talcing  a  gentle  laxative  every  second  day  during  the  pre- 
ceding week  and  enough  opium  the  night  before  to  insure    ) 
a  good  night's  rest.     The  temperature  of  the  room  should    ' 
be  between  75°  and  80°  Fahrenheit,  and  the  patient  should  '  i 
be   dressed   in  flannel  drawers,  wrapper,  and   stockings,    , 
Dorsal  decubitus,  with  the  legs  hanging  down  over  the  end 
of  the  table  and  the  feet  resting  on  chairs. 

Jncixion. — ^The  incision  abould  begin  in  the  median  line 
about  six  inohes  above  the  symphysis  pubis  and  extend 
about  five  inches  downward.  The  tissues  arc  divided  layer 
by  layer,  and  the  bleeding  arrested  as  it  occurs.  When 
.  the  linea  alba  is  reached  it  must  be  pinched  up,  opened, 
and  divided  upon  a  director,  and  then  the  underlying  peri-  . 
toneum  opened  in  the  same  manner.  It  is  not  always  easy  i 
to  recognize  the  peritoneum  or  the  cyst ;  each  has  been 
mistaken  for  the  other,  and  as  the  disadvantages  of  opening 
the  cyst  prematurely  are  far  loss  serious  than  those  of  sepa- 
rating the  peritoneal  from  the  abdominal  wall.  Prof.  Peaslee' 
lays  down  the  rule  that  whenever  there  is  any  doubt  about 
it  the  surgeon  must  act  as  if  the  peritoneum  bad  not  been 
opened.  He  also  advises  that  the  incision  into  the  peri- 
toneum should  not  at  first  be  more  than  an  inch  and  a  half 
long,  since  that  is  sufficient  to  disclose  broad  lateral  or  an- 
terior adhesions  if  they  exist,  and,  generally,  to  complete 
the  diagnosis  if  it  has  been  doubtful ;  in  short,  the  incision 
should  be  considered  an  exploratory  one,  until  it  has  ena- 
|>led  the  surgeon  to  decide  whether  or  not  to  complete  the 
Operation. 

Search  for  Adhesions — This  is  made  with  a  steel  urethral 
Bound  previously  dipped  in  hot  water,  which  is  introduced 
' — 'Ugh  the  incision  and  swept  around  the  cyst.     It  should 
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not  be  used  to  break  the  adhesiona,  but  only  to  determine 
their  position,  number,  and  size,  and  to  complete  or  verily  ^^ 
the  diagnosis,  for  this  is  the  point  at  wbicli  the  operatioiL^^| 
must  be  abandoned,  if  at  all.  ^^H 

Tapping  the  Cytt  and  Rupture  of  the  Adhesions. — 
Prof.  Peaslee  prefers  "the  simple  trocar  of  various  sizes 
(three  to  five  lines  in  diameter)  and  five  inches  long ;"  Dr. 
Thomas'  uses  Spencer  Wells'a  large  trocar  (lig.  318)  if  .^^ 

to  -3^,    I 

"  it  is  absolutely  certain  that  the  tumor  is  an  ovarian  cyat, 
and  that  the  prospects  are  decidedly  in  favor  of  its  suscep- 
tibility of  removal."  Whatever  kind  of  trocar  is  used,  a 
rubber  tube  should  be  attached  to  it  to  carry  the  liquid  to 
the  receiving  vessel.  The  trocar  should  be  introduced  at 
the  upper  angle  of  the  incision,  and  the  assistant  should 
make  pressure  upon  the  abdominal  wall  as  the  li'juid  runs 
off,  and  should  fill  the  incision  with  sponges  to  cateli  any 
that  may  escape  alongside  the  trocar. 

If  there  are  other  cysts,  they  may  be  evacuated  through 
the  original  puncture  by  reinserting  the  trocar  into  the 
canula  and  pushing  it  on  into  them ;  if  any  difficulty  is  ex- 
perienced in  doing  this,  Spencer  Wells  advises  that  a  free 
incision  be  made  in  the  first  cyst,  and  the  hand  passed 
through  it  to  grasp  and  steady  the  others  while  they  are 
punctured. 

If  adhesions  exist  some  may  be  broken  before  the  evacu- 
ation of  the  contents  of  the  cyst  and  some  afterwards  ;  if 
the  tumor  is  a  monocyst  and  the  adiiesiond  slight,  the  steel 


'   Diseusea  ol'  WoiiiL'n,  1M74,  p.  74C. 
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sound  maj  be  uaed  to  break  them,  but  if  they  are  extensive 
and  vascular  other  measures  are  required,  such  as  tearing   , 
with  the  hand  or  dividing  with  Bcisaors,  the  ^jraseur,  or  the 
cautery. 

The  hand,  as  also  any  instrument,  must  be  dipped  in  hot  | 
water  (98°  Fahr.)  before  it  is  passed  into  the  cavity  of  the 
abdomen.  Prof.  Peaslee  says  the  fingers  of  the  surgeon 
are  the  most  reliable  instruments  for  detaching  parietal  or 
omental  adhesions,  and  all  others  of  a  certain  length  ;  the 
main  precaution  is  to  detach  them  from  the  surface  of  the 
cyst  and  not  from  the  peritoneum.  Adhesions  between  the 
cyst  and  the  intestines  or  pelvic  organs,  on  the  other  hand, 
are  best  divided  by  scissors.  The  actual  or  galvano-cautery 
is  used  by  some  in  order  to  avoid  hemorrhage.  Dr.  Peaslee 
objects  to  the  actual  cautery  because  particles  of  the  oxide 
of  iron  are  left  behind,  which,  as  foreign  bodies,  arc  open 
to  the  only  objection  urged  against  silk  ligatures. 

If  the  cyst  is  intimately  adherent  to  any  organ,  it  should 
not  be  detached,  but  the  adherent  portion  of  the  cyst  wall 
should  be  cut  away  from  the  rest  and  left  attached  to  the 
viscus,  or,  as  Dr.  Peaslee  suggests,  the  peritoneal  lining 
should  be  divided  all  around  the  adhesion  and  the  fibrous 
layer  peeled  off.  If  the  first  plan  is  adopted,  it  is  proper  to 
dissect  off  the  free,  or  secreting,  surface  of  the  adherent 
portion.  If  bleeding  follows  the  division  of  an  adhesion,  a 
Bilk  ligature  may  be  applied,  or  a  drop  of  a  sohition  of  per- 
Bulpliate  of  iron.  Peaslee  and  Thomas  both  consider  the 
silver  ligature  unwieldy  and  unreliable.  The  former  uses 
Btik  that  has  been  soaked  in  a  one  per  cent,  watery  solution 
of  carbolic  acid  and  then  dried.  It  would  probably  be  better 
to  nse  silk  prepared  according  to  Lister's  method,  that  is, 
drawn  through  a  mixture  of  five  parts  wax  and  one  part 
carbolic  acid.  If  the  bleeding  comes  from  a  surface  de- 
nuded of  its  peritoneum,  and  is  not  arrested  by  exposure  to 
the  air,  pressure,  or  ligation,  the  position  of  the  vessel 
which  supplies  it  may  be  ascertained  by  making  pressure 
at  diiferent  points  around  the  margin  of  the  surface,  and  a 
fine  ligature  passed  under  it  with  a  needle.  In  one  case 
Dr.  Peaslee  pinched  up  a  fold  of  the  abdominal  wall,  in- 
cluding the  bleeding  surface,  and  passed  sutures  through  it 
on  the  outside,  thus  stopping  the  hemorrhage  by  the  pre3- 
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Bure  of  the  two  sides  against  each  other.    The  sutures  were 
removed  at  tiie  eod  of  the  third  day. 

Omental  adhesions  must  he  handled  very  carefully.  Dr. 
Peaslee  applies  a  double  ligature  en  tnasse  an  inch  above 
the  adhesion,  and  after  making  a  very  thorough  search  for 
bleeding  points  cuts  the  ligatures  short.  Others  fasten  the 
cut  end  of  the  omentum  at  the  upper  angle  of  the  wound. 

Semoval  of  the  Sac  and  Treatment  of  the  Pedicle. — ^K 
the  sac  cannot  be  readily  withdrawn  after  the  adhesions 
have  separated,  no  force  must  be  used,  but  a  search  made 
for  the  cause,  enlarging  the  abdominal  incision  upwards  if 
necessary.  During  these  manipulations  and  the  examinar- 
tion  of  the  pedicle,  Dr.  Peaalee  prevents  leakage  from  the 
sac  by  not  withdrawing  the  canula,  but,  instead,  reinserting 
the  trocar  into  it  and  forcing  it  again  through  the  cyst  wall 
from  within  outwards,  a  few  inches  from  the  original  punc- 
ture. The  trocar  is  then  withdrawn  and  the  canula  tied  in 
by  throwing  a  strong  ligature  around  the  cyst  below  its  two 
ends.  The  canula  thus  forms  a  sort  of  handle,  and  no  liquid 
can  escape.  Dr.  Thomas  prefers  to  place  a  ligature  or  a 
temporary  clamp  around  the  sac  at  some  distance  from  tha 
pedicle  and  then  cut  the  sac  away. 

Fig.  319. 


3^t 


The  pedicle  may  be  broiight  out  at  the  lower  angle  of 
the  incision  ami  secured  with  a  clamp  or  ligature,  or  it  may 
be  transfixed  with  a  double  ligature  and  returned,  the  enaa 
of  the  ligature  having  been  cut  short.    Many  other  methods 
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have  been  employed,  such  as  ligation  or  torsion  of  the  dif" 
fercnt  vesaelB,  acupressure,  actual  caiitery,  and  the  dcra- 
aeur,  for  a  full  description  of  wliich  the  reader  is  referred 
to  l>r.  Peaslee's  book  on  Ovarian  Tumors.  Practically, 
the  numerous  methods  are  narrowed  down  to  the  clamp  for 
long  pedicles,  the  ligature  for  short  ones,  and  enucleation 
when  there  is  no  pedicle. 

The  clamp  generally  used  is  that  of  Spencer  Wells  (Fig. 
319) ;  the  pedicle  is  drawn  forward,  the  arms  of  the  clamp 
passed,  one  on  either  side  of  it,  and  tightly  screwed  to- 
gether, and  the  sac  cut  away.  The  principal  objection  to 
this  form  of  clamp  is  that  it  spreads  the  pedicle  out,  instead 
of  compressing  it  circularly,  and  many  others  have  been 
devised  with  a  view  to  overcoming  this  disadvantage  ;  two  of 
them  are  represented  in  Figs.  320  and  321.    After  the  clamp 


has  been  properly  secured,  it  is  placed  across  the  lower  angl 
of  the  incision.     If  a  clamp  cannot  be  had  the  end  of  t' 
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pedicle  may  be  secured  by  a  stout  ligature,  brought  out  ftt  the 
lower  an^le  of  the  wound,  and  secured  there  by  transfixing 
it  with  pina  or  with  the  sutures  used  to  close  the  incision. 

If  ligatures  are  used  they  should  be  of  silk,  and  in  ap- 
plying them  the  pedicle  should  he  separated  into  two  or 
even  three  parts,  according  to  its  breadth,  two  if  the  breadth 
is  four  inches,  three  if  it  is  six  inches.  It  is  well  to  have  the 
loops  include  each  other,  aa  shown  in  Fig,  322.  They  are 
most  readily  applied  by  transfixing  the  pedicle  with  » 
mounted  needle,  having  its  eye  at  the  point,  and  armeil 
with  ft  fine  silk  thread,  in  the  loop  of  which  the  end  of  tLe 
ligature  is  engaged  (Fig.  323)  and  drawn  back  throu^ 


the  pedicle.  According  to  Dr.  Peaslee  the  needle  shft 
be  passed  at  least  three-quarters  of  an  inch  from  the  cjat, 
keeping  also  about  the  same  distance  from  the  uterus,  and 
above  all  avoiding  the  plexus  pampinif'ormis.  There  must 
be  no  traction  upon  the  pedicle  at  the  time  the  ligatures  are 
tied,  otherwise  it  may  slip  through  them.  Tie  the  ligature 
very  tightly,  cut  the  pedicle  three-quarters  of  an  inch  from 
it,  leave  the  ends  of  the  ligatures  long  until  ready  to  elort 
the  incision,  then  cut  them  short  and  let  the  pedicle  fall 
back  to  its  natural  position ;  if  one  end  of  the  ligature  is  to 
be  brought  out  through  the  incision,  let  it  bo  six  or  eight 
inches  long.  In  holding  up  the  podiclc  for  examination,  or 
while  cleaning  the  cavity,  do  not  make  traction  upon  the 
ligatures ;  hold  up  the  pedicle  with  a  tenaculum  inserted  io 
the  Bturap,  on  the  distal  side  of  the  ligature,  of  course. 

Enucleation  is  required  when  there  is  no  pedicle,  espe- 
cially in  cases  of  solid  or  semi-solid  tumors.     Dr.  XhoDiKi 

'  Diseases  of  Women,  1874,  p.  753. 
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describes  it  as  follows :  The  operator,  cutting  through  the 
sac,  passes  his  hasd  and  arm  ia  and  discovers  the  luweat 
portion  of  the  sac.  Then  near  the  base  of  the  sac  he  picks 
up  the  peritoneal  covering,  cuts  through  it,  paaaes  in  his 
fini^er,  and  removes  the  tumor  by  enucleation.  The  sac 
which  is  left  should  then  be  opened,  thorou^^hly  cleansed, 
touched  all  over  its  oozing  surface  with  persulphate  of  iron, 
and,  if  large,  tied  around  a  catheter,  which  will  act  as  a 
drainage  tube. 

Cleansinff  of  the  Peritoneum. — The  remaining  ovary 
must  next  be  examined,  and,  if  seriously  diseased,  i-emoved. 
Cysts  not  larger  than  a  cherry  may  be  safely  punctured 
and  the  ovary  left. 

It  is  a  matter  of  the  utmost  importance  that  all  liquid 
should  be  removed  from  the  peritoneal  cavity ;  it  is  not 
probable  that  the  manipulations  required  to  efiect  this  ma- 
terially increase  the  chance  of  the  occurrence  of  peritonitis, 
while  it  is  very  certain  that  if  any  liquid  is  left  it  is  likely 
to  undergo  decomposition  and  give  rise  to  septiciemia. 
'  Carefully  purified  sponges  of  small  size  and  firm  testure 
should  be  used,  and  it  is  well  to  use  not  more  than  two  or 
^ree  such,  and  in  any  case  to  count  beforehand  the  number 
used,  so  as  to  guard  against  leaving  any  within  the  peri- 
toneal cavity. 

_  Closing  the  External  Woujid. — Before  closing  the  ex- 
'  temal  incision  Dr.  Sims  passes  a  drainage  tube  through  the 
posterior  cul-de-sac  into  the  vagina ;  IJr.  Peaslee  was  the 
first  to  employ  this  method,  in  1855,  but  he  has  now  dis- 
carded it  entirely,  as  not  only  iuefi'ectual  but  dangerous. 
Se  uses  instead,  whenever  he  has  reason  to  anticipate  a 
speedy  accumulation  of  liquid,  a  silver  tube  one-quarter  of 
an  inch  in  diameter  and  about  five  inches  long,  introduced 
through  the  lower  angle  of  the  incision  into  the  posterior 
cul-de-sac.  A  long  strip  of  linen  is  packed  inside  the  tube, 
projecting  about  an  inch  beyond  the  lower  end  to  protect 
the  abdominal  organs  from  contact  with  the  edge.  Dr. 
Thomas  uses  a  glass  tube  half  an  inch  in  diameter  and 
eight  inches  long,  applied  in  the  same  manner  as  Dr.  I'eas- 
lee's.     If  septicEemia  occurs  he  inserts  a  gum-elastic  car 
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theter  through  the  tube,  withdraws  the  latter  an  inch  and 
injects  a  stream  of  warm  water  containing  a  drachm  of 
chloride  of  BOilium  or  sixteen  grains  of  carholic  a«id  to  the 
pint,  until  the  return  current  runs  clear. 

The  external  wound  is  finally  cloaed  by  two  seta  of  me- 
tallic sutures,  the  deep  and  superficial.  The  former  may 
be  passed  by  meana  of  the  needle  employed  hy  Dr.  Peaslee 
to  transfix  and  tie  the  pedicle  (Fig.  323),  or  by  threading 
each  end  of  the  wire  upon  a  needle  and  passing  it  from 
within  outwards.  The  sutures  should  pass  through  the 
peritoneum  near  the  edge  of  the  incision  and  emerge  throuo^ 
the  skin  about  an  inch  from  the  edge,  and  should  then  be 
tied  over  ivory  rods  or  pieces  of  gum  catheter  (([uilled 
suture).  By  including  the  recti  muscles  in  these  sutures, 
the  patient  is  rendered  less  liable  to  hernia  in  the  line  of 
the  incision.  The  superficial  sutures  may  be  int«rrupted 
or  twisted,  and  should  include  only  the  skin  and  subcuta- 
neous cellular  tissue.  Some  surgeons  use  only  one  set  of 
interrupted  sutures,  including  the  skin  and  peritoneum,  and 
placed  about  half  an  inch  apart. 

Finally,  two  or  three  strips  of  adhesive  plaster  five  incha 
wide  are  wrapped  entirely  around  the  abdomen ;  a  compresB, 
wrung  out  of  warm  water,  placed  over  the  incision  and  cov- 
ered with  oiled  silk;  then  a  dry  compress,  and  a  flannel 
bandage  over  all. 


VAUINAL  OVARIOTOMY. 


(Thomas.)  The  rectum  must  be  thoroughly 
not  merely  by  an  enema,  but  also  by  the  finger  if  neces- 
sary. The  patient  is  then  anieathetized  and  placed  in  Sims'a 
position.  A  Sims's  speculum  is  introduced,  a  fold  of  tha 
vaginal  wall  caught  up  on  a  tenaculum  in  the  posterior  cul- 
de-sac  close  to  its  reflection  upon  the  cervix,  and  an  antero- 
posterior incision,  nearly  an  inch  long,  made  in  it  in  th* 
median  line  with  a  pair  of  scissors.  The  point  of  the  tena- 
culum is  then  disengaged,  passed  into  the  incision,  and  re- 
engaged in  the  areolar  tissue  between  tlie  vagina  and  peri- 
toneum. The  surgeon  cuts  carefully  with  the  scissora  be- 
tween the  tenaculum  and  uterus,  not  an tero -posteriorly  hut. 


HT8TEE0TOMT. 

in  a  direction  parallel  to  the  posterior  fjice  of  the  uterus, 
changing  the  position  of  the  teaaciilura  as  the  depth  of  the 
incision  increases,  nntil  he  has  reached  and  opened  the  peri- 
toneum. 

He  introduces  liia  finger  through  the  opening,  and  brings 
down  tbe  tumor  or  ovary  of  which  he  is  in  search ;  or  en- 
Urges  the  opening  transversely  by  tearing,  if  necessary, 
and  introduces  the  whole  hand. 

The  only  operative  risk  is  that  of  cutting  into  tbe  rectum; 
and  this  may  be  avoided  by  remembering  that,  although  tbe 
peritoneum  forming  Douglas's  cul-de-sac  usually  descends 
along  the  upper  portion  of  tbe  posterior  wall  of  the  vagina 
to  a  greater  or  less  distance  (more  than  an  inch  according 
to  Tillaux;'  less  than  half  an  inch  according  to  Sappey'), 
it  sometimes  does  not  cover  it  at  all,  and,  therefore,  the  dis- 
section must  be  made,  not  directly  backward,  but  upwarda 
and  inclining  somewhat  backwards  from  the  line  of  the 
uterus.  It  must  also  be  remembered  that  the  thickness  of 
the  vagino- peritoneal  septum  is  often  quite  considerable. 


HYSTEROTOMY. 

(Cresarian  Section.)  The  preparation  and  position  are 
the  same  as  for  ovariotomy.  The  incision  should  begin  in 
the  median  lino  a  little  below  the  umbilicus,  and  end  about 
two  inches  above  tbe  symphysis  pntis.  The  tissues  are 
divided  layer  by  layer,  bleeding  arrested  as  it  oecura,  and 
the  peritoneum  opened  upon  a  director,  while  two  aaaistanta 
make  steady  pressure  upon  the  abdomen  above  and  below 
to  keep  the  abdominal  and  uterine  walls  in  close  apposition. 

As  it  is  impossible  to  determine  tbe  position  of  the  pla- 
centa beforehand,  tbe  incision  of  the  uterus  must  be  made 
in  the  median  line  between  the  fundus  and  cervix,  not  in- 
volving these  two  parts,  because  their  circular  fibres,  if 
divided,  would  retract  and  caiise  the  wound  to  gape.  As 
ttie  inner  surface  of  the  uteriis  is  approached,  the  suceessivo 
cuts  must  be  made  with  caution  lest  the  placenta  should 

I  Trn'Lt6  irAiintoiiiid  Topofrnipliii[uc,  p.  96G. 
'  Aiiiit.uniki  Di!acrJiitivr,  vol.  iv.  ji.  743. 
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chance  to  lie  underneath  and  be  injured ;  if  it  is  met  with, 
the  surgeon  must  detach  it  carefully  on  one  side  before 
attempting  to  remove  the  child. 

If  the  membranes  are  intact,  the  escape  of  the  amniotic 
liquid  must  be  guarded  against  at  the  moment  of  their  per- 
foration by  making  the  opening  small,  and  the  liquid  must 
be  prevented  from  nmning  into  the  peritoneal  cavity.  The 
orifice  is  then  enlarged,  the  child  seized  by  the  feet  and 
extracted.  The  hand  is  passed  into  the  uterus,  the  placenta 
detached  and  withdrawn,  and  finally  a  probang  passed 
through  the  os  into  the  vagina  to  secure  an  outlet  in  that 
direction  for  the  discharges. 

After  the  uterus  has  contracted  down,  and  the  peritoneal 
cavity  has  been  cleaned,  the  incision  in  the  uterus  may  be 
closed,  as  in  Spencer  Wells's  case,  by  a  continuous  suture, 
the  end  of  which  is  brought  out  into  the  vagina,  or  it  may 
be  left  ununited.  The  abdominal  incision  must  be  closed 
with  silver  sutures  as  after  ovariotomy. 


GASTRO-ELYTROTOMY. 

This  operation,  which  now,  thanks  to  Dr.  Thomas,  is  again 
upon  trial,  with  a  fair  prospect  of  becoming  the  substitute 
not  only  for  Caesarian  section  but  also  for  craniotomy  in 
some  cases,  w^as  first  performed  by  Ritgen  in  1820.^  In 
180G,  1822,  and  1823,  the  same  operation  was  suggested 
independently  by  two  other  obstetricians,  and  attempted  by  a 
third,  Baudelocque,  who,  however,  abandoned  it  for  Caesarian 
section.  Nothing  more  was  then  heard  of  it,  except  in  con- 
demnation by  Vclpcau,  until  early  in  1870  when  Dr.  Thomas 
performed  it  upon  a  woman  dying  of  pneumonia  in  the  seventh 
mouth  of  pregnancy.  Fortunately,  the  distinguished  gyna3- 
cologist  was  fully  prepared  for  the  emergency ;  he  had  con- 
ceived the  plan  of  the  operation,  in  ignorance  of  its  history, 
several  years  before,  and  had  rehearsed  it  upon  the  gravid 
as  wxll  as  the  non-gravid  cadaver. 

Since  that  time  it  has  been  performed  twice   by  Dr. 

'  Thomas  on  Gastro  Elytrotoiny,  Am.  Journ.  of  Obsteti'ics,  1871, 
J).  125. 


QASTRO-HLYTBOTOMY, 

Skene,  of  Brooklyn,  and  once  by  Dr.  Thomas,  with  moat 
gratifying  results,  as  the  following  record  shows. 

Fir»t  Case. — Dr.  Thomas.  Performed  in  the  interests 
of  the  child,  the  mother  being  moribund  at  the  time  of  ope- 
ration.    Child  safely  and  easily  delivered. 

Second  Oase. — Dr.  Skene.  In  the  interests  of  the 
mother,  craniotomy  having  been  previously  performed. 
Mother  recovered. 

Third  Case. — Dr.  Skene.     Both  mother  and  child  lived. 

Fourth  GaBe. — Dr.  Thomas.  Both  mother  and  child 
lived. 

Dr.  Thomas  descrihes  the  operation  aa  follows:'— 

1.  Tlie  operator  should  be  provided  with  a  pocket  ease 
of  instrumenta,  a  blunt  hook,  ateel  sound,  cautery  irons, 
ether,  persulphate  of  iron,  and  Barnes's  dUatora, 

2.  The  patient,  having  been  annesthetized,  should  be 
placed  on  a  firm  table,  and  the  os  fully  dilated  by  Barnes's 
dilators. 

3.  An  incision  should  be  made  with  a  bistoury  through 
the  skin  of  the  abdomen  (preferably  on  the  right  side) 
parallel  to,  and  a  finger's  breadth  above,  Poupart's  liga- 
ment, and  extending  from  the  spine  of  the  pubis  to  the  an- 
terior superior  spiuoua  process  of  the  ilium.  This  incision 
ie  carried  down  tlirough  the  different  layers  as  for  ligature 
of  the  common  iliac,  and  when  the  peritoneum  is  reached  it 
ia  pressed  upwards  and  inwards,  and  the  fingers  passed 
down  into  the  wound  to  the  vagina  at  its  junction  with  the 
cervix.  A  large  steel  sound  is  then  passed  into  the  vagina 
aa  far  as  the  cervix  by  an  assistant,  the  wall  of  the  va^na 
pressed  up  into  the  abdominal  wound,  the  beak  of  the  sound 
cut  down  upon,  the  opening  enlarged  with  the  fingers,  and 
tiie  sound  withdrawn, 

4.  The  cervix  is  drawn  up  into  the  iliac  fossa  by  an 
aasistant  with  a  blunt  hook,  the  fundus  of  the  uterus  de- 
pressed in  the  opposite  direction,  and  the  operator  passes 
his  right  hand  into  the  open  cervLx  and  delivers  the  child, 
taming  it  if  the  head  presents,  extraeting  it  if  the  breech 
presents. 

5.  The  iliac  fossa  should  be  cleaned  with  a  stream  of  ■ 


'     I.01 
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tepid  water  introduced  throuorh  the  abdominal  Avound  and 
escaping  through  the  vagina,  ligatures  applied  to  bleeding 
vessels,  or,  if  that  is  impossible,  a  metallic  vaginal  speculum 
introduced  through  the  abdominal  wound,  and  the  actual 
cautery  carefully  applied.  If  hemorrhage  should  continue 
after  the  abdominal  wound  has  been  closed  by  suture,  the 
uterus  should  be  excited  to  firm  contraction,  and  a  sponge, 
wet  with  a  solution  of  persulphate  of  iron  introduced  through 
the  vagina,  and  placed  in  contact  with  the  bleeding  point, 
or  the  vagina  tamponed. 

6.  Should  no  hemorrhage  occur,  the  vagina  should  he 
sponged  out  every  twelve  hours  Avith  a  weak  solution  of 
carbolic  acid. 


CHAPTER    IX. 

MISCELLANEOUS  OPERATIONS. 
SPLENOTOMY. 

As  this  operation  has  only  been  performed  a  few  times, 
and  under  circumstances  which  greatly  altered  the  normal 
anatomical  relations  of  the  parts,  it  seems  more  desirable 
to  describe  the  operations  as  performed  than  to  attempt  to 
lay  down  formal  rules  for  its  performance.  In  Pdan's  first 
case,^  Sept.  6,  1867,  the  operation  was  begun  under  the 
impression  that  the  tumor  which  it  was  designed  to  remove 
was  an  ovarian  cyst.  The  incision  was  made  from  the  um- 
bilicus to  the  symphysis  pubis,  the  omentum  was  found 
covering  the  tumor,  and  so  adherent  that  the  cyst  had  to  be 
punctured  through  it.  As  soon  as  it  became  clear  that  the 
cyst  was  not  connected  with  the  pelvic  organs  the  incision 
was  carried  four  finger  breadths  higher  along  the  left  side 
of  the  linea  alba,  and  when  it  was  found  to  have  its  origin 
in  the  spleen,  the  gastro-splenic  omentum  was  tied  in  four 
parts  with  metallic  ligatures  and  divided  with  the  actual 

•  ^  Gazette  Medlcale  de  Paris,  18G7,  p.  738. 
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cautery.     The  li^turoa  wore  cut  sliort,  tlie  abdominal  inci- 
sion closed,  and  the  patient  made  a  good  recovery. 

In  his  second  case,  the  diagnosis  of  hypertrophy  of  the 
spleen  was  made ;  it  waa  operated  upon  April  25, 1876,  I 
and  is  reported  in  the  BuUetin  de  VAeademie  de  MHecithe 
for  1876,  p.  725.  The  incision  extended  from  the  puhea 
to  the  epigastrium;  the  omentum,  which  covered  the  tumpr, 
was  pushed  aside  and  the  spleen  disclosed,  extending  from 
the  left  hypochondrium  to  the  right  iliaa  fossa,  TTie  gastro- 
splenic  omentum  was  ligatured  en  masse,  divided,  and  the 
stump  brought  out  at  the  lower  angle  of  the  wound.  The 
patient  recovered. 

Dr.  Watson'  also  removed  an  hypertrophied  spleen  weigh- 
ing more  than  ten  pounds,  and  the  patient,  a  young  man, 
reiiovered.  Dr.  Watson  transfixed  the  gastro-splenio  omen- 
tiun  with  a  double  ligature,  and  tied  it  in  two  portions. 

Professor  Billroth  removed  an  enlarged  spleen,  at  Vienna. 
in  January,  1877.'  lie  saya  the  operation  ia  simpler  and 
easier  than  most  ovariotomies.  His  incision  was  in  the 
median  line,  and  extended  from  a  hand's  breadth  above  to  a 
hand's  breadth  below  the  umbilicus.  The  tissues  were  divided 
layer  by  layer,  and  all  bleeding  arrested  before  the  perito- 
neum was  opened.  The  omentum  and  intestines,  which  were 
found  lying  behind  the  spleen,  were  held  back  with  broad 
Sat  sponges,  and  the  spleen  slowly  pressed  out  through  the 
incision,  Tlic  gastro-splenic  omentum  was  tied  in  six  por- 
tions with  hempen  ligatures,  and  a  second  set  applied  nearer  , 
the  spleen,  so  that  there  should  be  no  escape  of  blood  when 
the  intermediate  portion  was  divided  by  the  knife.  One 
Bmiall  artery  in  the  omentum  proved  to  be  insufficiently  com- 
pressed and  reijuired  a  separate  ligature.  The  ligatures 
were  cut  short,  the  peritoneum  cleaned  of  all  blood  and 
liquid,  two  drainage  tubes  passed  down  to  the  pedicle,  and 
the  external  wound  closed  by  means  of  thirteen  deep  and 
.four  superficial  sutures.  Four  hours  afterwards  the  patient 
died  of  hemorrhage,  one  of  the  ligatures,  which  included  the 
tail  of  the  pancreas,  having  slipped  off. 
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ETJliCUTAKEOUe  OSTEOTOMY. 

Genu  Valijum. — Ogston,  of  Aberdeen,  Scotland,  in  a 
paper  read  April  4,1877,ljefore  the  Deutsche  G-esellschaft 
iiir  Chinirgie  mooting  at  Berlin,  and  printed  in  Langen- 
beck's  ArcMv,  2lBt  vol.  p.  542,  proposed  the  following  ope- 
ration for  the  relief  of  the  deformity  known  as  genu  valgum. 
A  small  sharp-pointed  knife,  five  millimetres  broad  and 
seven  centimotrcs  long,  is  entered  six  or  seven  centimetres 
above  the  tubercle  of  the  adductors  on 
Fg  i>4  the  inner  condyle  of  the  femur,  exactly 

m  the  median  line  of  the  inner  surface  of 
the  thigh,  and  passed  obliquely  down- 
wards and  outwards  across  the  front  of 
the  condyles,  the  edge  directed  towards 
the  ■  bone,  until  the  point  reaches  the 
groove  between  the  condyles  within  the 
cavity  of  the  joint  (Fig.  324).  The 
knife  is  then  withdrawn,  and  made  to 
cut  down  to  the  bone  on  its  way  out,  en- 
larging the  cutaneous  incision  to  eight  or 
ten  millimetres. 

A  narrow,  pointed  saw  is  then  intro- 
diiced   carefully   through   the   incision. 
"When  the  patella  is  dislocated  outwards, 
the  point  of  the  saw  can  be  felt  in  the 
oouu  lie  m  groove,  but  if  the  patella  is  nofdislo- 

c  ited,  it  must  be  lifted  up  and  the  jioiiit 
of  the  saw  passed  under  it.  The  bone  ia  then  sawn  nearly 
through  with  shoit  careful  strokes  directly  backwards,  care 
being  taken  to  cut  the  harder  shell  at  the  upper  end  of  tlie 
line  of  section  to  the  same  extent  as  the  softer  bone.  'Wlicii 
the  section  is  thought  to  have  nearly  reached  the  posterior 
Bui-face  of  the  bone,  the  saw  is  withdrawn,  and  tho  coiidrlc 
broken  oft'  and  puslicd  upward  by  straighcning  the  tibia* on 
the  femur  (Fig.  ^25).  The  wound  is  closed  and  the  lioi!' 
put  up  in  plaster. 

Shaft  of  a  Lonf!  Bone, — This  is  an  operation  which  lias 
recently  come  into  favor,  and  has  boon  extensively  practiscil 
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I  in  England  and  Gemianj,  especially  to  coiTect  rachitic 
deformities.  The  naraea  of  Maunder  and  Adams  are  cape-  , 
ciallj  associated  with  it  in  the  former  country,  those  of  i 
Billroth  and  Nussbanm  in  the  latter.  In 
Prance,  the  operation  was  brought  before 
the  profession  by  a  paper  sent  to  the 
Soci^:^  de  Chirurgie,^  by  lioeckel,  of 
Strasbnrg,  containing  an  account  of  nine 
cases  of  liia  own  and  twenty-five  others 
which  he  had  collected.  All  had  been 
snccesaful.  In  the  discussion  which  fol- 
lowed Tillaux's  report  upon  this  paper, 
the  Burgeons  generally  expreaaed  them- 
selves in  favor  of  the  operation,  but 
thought  the  preference  should  be  given 
'  to  straightening  by  mechanical  means 
whenever  the  bonee  are  soft  enourii  to 


yield. 

The  operation  h 
a  straight  im  ' 


!  performed  by  making 
down  through  the  soft 
parts  and  periosteum,  then  raising  the 
edges  of  the  latter  sufficiently  to  allow  the  chiae!  to  1 
applied,  and  cutting  through  the  bone  with  a  few  blows  of  i 
a  mallet.     The  chisel  is  to  be  preferred  to  the  saw. 

Billroth  makes  only  a  partial  section  with  the  chisel,  and  I 
completes  it  by  breaking  the  bone  after  the  external  wound  I 
has  healed.  It  must  be  determined  by  the  peculiarities  of  1 
each  case  whether  the  incision  shall  he  upon  the  concave  or  / 
ttie  convex  side  of  the  bent  bone ;  if  upon  the  concave,  I 
shortening  is  avoided ;  if  upou  the  convex,  a  wedge  of  hone  I 
may  have  to  be  removed.  [ 

For  the  apjilication  of  this  operation  to  deformity  at  the 
liip,  see  Anchijhiiiit  of  the  Sip-joint,  page  1.59. 


ERECTILE  TDMORS. 

The  usual  methods  of  treating  erectile  tumors  are  by  I 
the  ligature,  caustic,  cautery,  and  coagulating  injectiona. 


IS  lU'.  la  Soci6t6  do  Cliiriirgio,  1871] 
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Physick  cured  one  upon  the  finger  by  circumscribing  it 
with  a  deep  incision. 

Ligatures  should  be  so  applied  as  to  cut  o!F  the  supply  of 
blood  entirely.     Figs.  326,  327,  328,  329,  and  330  repre- 


Fig.  326. 


rj^  B 

Suljcutaneous  ligature  of  nsevus. 


sent  good  methods.     The  caustic  treatment  is  applicable  to 
small  noevi ;  nitric  acid,  or  the  acid  nitrate  of  mercury,  may 


Fig.  327. 


Subcutaneous  ligature  of  nsevus.    The  needle  passed  under  the  tumor  ;  one 

thread  divided. 

be  used.  The  actual  cautery  is  applied  by  passing  white- 
hot  needles  into  or  through  the  tumor ;  sometimes  a  very 
disfiguring  scar  results.  Coagulating  injections  usually 
give  good  results,  but  the  method  is  considered  dangerous 
on  account  of  the  possibility  that  the  coagulation  may^  ex- 
tend into  the  larger  vessels,  and   give  rise  to  embolism- 
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Fig.  328. 


Fig.  329. 


Thft  other  end  of  the  divided  thread 
pa-(sed  iuto  the  needle's  oye,  and  the 
needle  passed  through  at  right  angles 
to  its  former  direction. 


The   needle  removed  and  the  navus 
strangulated  in  quarters. 


The  solution,  persulphate  of  iron,  should  be  injected,  three 

or  four  drops  at  a  time,  at  several  points  by  means  of  a 

hypodermic  syringe ;  or 

the  naevus  may  be  in-  i'ig-  330. 

cised  longitudinally  and 

the  iron  applied  directly 

to  the  surface  of  section. 


BIRTH-MARK. 

Balmanno  Scjuire^  has 
introduced  a  very  sim- 
ple method  of  remov- 
ing "  port  wine  birth- 
marks." He  freezes 
the  spot  with  the  ether 
spray  and  makes  a  num- 
ber of  fine  parallel  in- 
cisions from  one-thirty- 
second  to  one-sixteenth 
of  an  inch  apart,  and 


Ligature  of  large  nsevus.  The  white  loops 
are  divided  on  one  side  and  the  black  on  the 
other,  and  the  corresponding  ends  AA'  and 
BB'  tied  together. 


*  Essays  on  the  Treatment  of  Skin  Diseases,   No.  HI.  Londcn, 
1876. 
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extending  about  half  through  the  skin,  or  at  most  to  the 
depth  of  one-sixteenth  of  an  inch.  A  piece  of  blotting 
paper  is  then  laid  over  the  incisions  and  pressed  steadily 
down  upon  the  skin  for  five  minutes,  with  just  enough  force 
not  to  cause  the  incisions  to  gape.  In  twenty  or  thirty 
minutes  the  blotting  paper  must  be  thoroughly  wet  with 
cold  water  and  removed  by  pulling  it  in  the  direction  of  the 
cuts ;  the  underlying  thin  film  of  blood  clot  must  also  be 
gently  and  patiently  washed  ofi'  with  a  camel's  hair  brush. 
If  this  is  properly  done  no  bleeding  will  occur  and  no  scar 
will  be  left,  while  if  the  clot  is  not  removed  it  is  likely  to 
cause  suppuration  and  prevent  primary  union.  In  some 
cases  it  is  necessary  to  make  cross-markings  at  right  angles 
to  the  first  to  efiect  a  <; 


SEPARATION  OF  WEB-FINGERS. 


Experience  has  shown  that  simple  dmsion  of  the  mem- 
brane uniting  the  two  fingers  is  msufiicient,  because  re- 
union, beginning  at  the  angle,  is  certain  to  extend  over  the 
whole  length  of  the  incision      A  simple  way  of  overcoming 


this  difficulty  is  to  piss  i  leiden  or  silver  wire  through  a 
puncture  made  at  tbt  intcrdigitil  an^le,  keep  it  there  until 
cicatrization  has  taken  plice  aiound  it,  as  around  an  ear- 
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ring,  and  then  divide  the  membrane.  The  angle  being 
already  cicatrized,  the  lateral  wounds  heal  separately. 

Another  plan  is  to  mark  out  a  palmar  and  a  dorsal  trian- 
gular flap  at  the  interdigital  angle,  its  apex  turned  towards 
the  ends  of  the  fingers  (Fig.  331,  ^),  then  to  split  the 
remainder  of  the  membrane  longitudinally,  pare  off  the 
ends  of  the  triangular  flaps,  and  unite  them  in  the  inter- 
digital angle.  By  this  means  a  bridge  of  integument  is 
formed  which  prevents  reunion  of  the  sides. 

These  two  methods  answer  very  well  when  there  is  a  dis- 
tinct interdigital  membrane,  but  some  other  is  required 
when  the  fingers  are  closely  approximated.  The  one  which 
yields  the  best  results  is  represented  in  Fig.  331,  B,  A 
rectangular  flap  is  dissected  up  from  the  dorsum  of  one 
finger,  and  a  similar  flap  from  the  palmar  surface  of  the 
other  finger,  each  being  left  adherent  by  its  long  side.  The 
fingers  are  then  separated  and  each  flap  turned  in  to  cover 
one  of  the  raw  surfaces. 


CICATRICIAL  FLEXION  OF  THE  PHALANGES. 

The  cicatrix  must  be  divided  thoroughly  to  allow  com- 
plete extension,  and  then  if  skin  flaps  can  be  obtained  from 
the  sides  they  may  be  turned  in  to  cover  the  palmar  sur- 
face opposite  the  joints.  In  dissecting  up  the  flaps  care 
must  be  taken  not  to  go  deeply  enough  to  involve  the  artery 
which  runs  along  the  side,  otherwise  the  end  of  the  finger 
may  slough. 

Instead  of  small  lateral  flaps  for  the  flexures  of  the  joints 
the  skin  covering  the  sides  of  the  finger  may  be  mobilized 
by  lateral  or  dorsal  longitudinal  incisions  and  brought  to- 
gether in  the  median  line  of  the  palmar  surface,  the  gaps 
created  on  the  sides  by  their  removal  being  left  to  heal  by 
granulation. 

Permanent  flexing  of  the  finger  upon  the  hand,  when  due 
to  retraction  of  the  palmar  fascia,  must  be  treated  by  sub- 
cutaneous or  open  division  of  the  fascia. 
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INGROWN  TOE-NAIL. 


Fig.  332. 


If  a  cutting  operation  is  undertaken  the  entire  nail  must 
be  torn  off  and  the  portion  of  the  matrix  adjoining  the  en- 
larged and  indurated  border  cut  away.     Local  anaesthesia 

is   obtained    by   applying    a   mixture    of 
pounded  ice  and  salt  to  the   toe,  or  by 
the  ether  spray  ;  one  blade  of  a  stout  pair 
of  scissors  is  forced  under  the   nail,  its 
edge  turned  upwards,  and  the  nail  divided 
along  the  median  line.     Each  half  is  then 
wrenched  out  with  strong  forceps,  and  the 
angle  of  the  matrix  and  the  thickened  skin 
along  the  side  of  the  nail  dissected  off 
(Fig.  332).     In  mild   cases  it  is    some- 
times sufficient  to  excise  a  wedge-shaped 
piece  from  the  centre  of  the  fold  of  the 
skin  by  two  longitudinal  incisions,  and  draw  the  sides  of  the 
gap  together  by  a  suture  or  strips  of  adhesive  plaster. 


Ingruwn  toe-nail. 


INDEX. 


ABERNETHY,  ligature  of  external 
iliac,  77 
Acupressure,  30 
Adams,  ectropion,  239 

subcutaneous  division  of  neck  of 
femur,  160 
Agnew,  secondary  cataract,  277 
AInnson,  method  of  nmputation,  88 
Alliot,  urethroplasty,  394 
Alquid,  rhinoplasty,  233,  235 
Ammon,  ectropion,  239 

entropion,  246 
Amputation,  87 

Alanson's  method,  88 

circular  method,  87 

flap  method,  89 

long  anterior  flap,  91 

modified  flap,  90 

oval  method,  89,  101,  133 

Teale's  method,  90,  121 

(For  nmputation  of  special  parts, 
see  their  names.) 
Amussat,  castration,  369 

colotomy.  327 
Amygdalotomy,  288 
Anaesthesia,  general,  26 

local,  25 
Anngnostakis,  trichiasis,  250 
Anatomy,  anterior  tibial  artery,  82 

axillary  artery,  60,  61 

brachial  artery,  62 

external  carotid,  68 

femoral  artery,  79 
hernia,  344 

iliac  arteries,  74 

inferior  thyroid  artery,  59 

inguinal  herni^a,  341 

intercostal  arteries,  317 

lingual  artery,  71 

muscles  of  the  eye,  277 

oesophagus,  314 

radial  artery,  04 

stomach,  321 

subclavian  artery,  54,  56 

superior  maxillary  nerve,  201 

supraclavicular  region,  53 

40 


Anatomy  {eoiitiniied) . 

supra-orbital  nerve,  199 

trachea,  310 

ulnar  artery,  65 

vertebral  artery,  60 
Anchylosis,  of  the  elbow,  148 

of  the  hip,  159 

of  the  jaw,  179 
Aneurism  needle,  51 
Anger,  hypospadias,  388 

urethral  fistula,  395 
Ankle,  amputation  at.  111 

comparison  of  methods,  118 

excision,  166 
Antiseptic  dressing,  34 
Anus,  closure  of  artificial,  329 

excision,  364 

imperforate,  361 
Aorta,  ligature  of  abdominal,  74 
Arlaud,  urethroplasty,  394 
Arlt,  symblepharon,  248 
Arm,  amputation,  99 
Astragalus,  excision,  193 
Atre.«<ia  vaginaB,  427 
Auditory  canal,  occlusion,  285 
Aural  speculum,  introduction,  286 
Auvert,  rhinoplasty,  233 
Axillary  artery,  ligature,  60 

BANDAGES,  40 
capelline  or  scalp,  43 
continuous  or  spiral,  41 
figure-of-8  or  spica,  41 
four-tailed,  43 
immovable,  45 
suspensory,  45 
T-bandage,  43 
triangular  bonnet,  45 
Baudens,  colotomy,  328 

disarticulation  of  knee,  125 
Beer,  cataract  knife,  267 
Bell,  amputation  of  leg,  lower  third, 
119 
upper  third,  124 
iridotomy,  255 
Borard,  staphyloraphy,  294 
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BdrengerFeraud,  suture  of  intesline, 

334 
Bigelow,  lithotrite,  406 

lithotrity  under  ether,  408 
Billroth,  splenotomy,  461 

subcutaneous  osteotomy,  463 
Birth-mark,  465 
Bladder,  exstrophy,  398 

puncture  above  pubes,  401 

through  the  rectum,  402 

under  the  pubes,  402 
Blanchet,  cataract,  274 
Blandin,  rhinoplasty,  226,  233 
Blepharo plasty,  237 

for  ectropion,  237 

for  entropion,  244 

for  pterygion,  249 

for  symblepharon,  247 

for  trichiasis,  250 
Blepharoraphy,  236,  237 
Boeckel,     subcutaneous    osteotomy, 

463 
Bonfils,  staphyloraphy,  296 
Bouii-son,  hypospadias,  387 

principles  of  rhinoplasty,  232 

suture  of  intestine,  333 
Bowman,  iridotomy,  255 

scoop,  274 

secondary  cataract,  277 
Brachial  artery,  ligature  of,  62 
Breast,  amputation  of,  316 
Bronchotomy,  308 
Bryant,  colotoray,  328 
Buccal  nerve,  division  of,  204 
Buchanan,  cheiloplasty,  212 
Buck,  cheiloplasty,  213,  218 

collodion  crust,  210 

rhinoplasty,  233 

stomatoplasty,  216 
Burow,  blepharoplasty,  241 

CJESARIAN  section,  457 
Calcaneum,  exci.*ion,  191 
Holmes,  192 
Oilier,  192 
Callender,  gastrostomy,  320 

staphyloraphy,  296 
Callisen,  colotomy,  327 
Canthoplasty,  237 
Garden,  amputation  at  knee,  127 
Carotid,  ligature  of  common,  67 
of  external,  68 
of  internal,  71 
as  preliminary  to  excision  of 
inferior  maxilla,  176 
tubercle,  69 
Carpue,  rhinoplasty,  231 
Carter,  staphyloma,  254 
Castration,  369 


Cataract,  202 

depression  or  couching,  263 
division  or  solution,  264 
extraction,  flap,  266 
linear,  273 
scoop,  273 
suction,  274 

Von  Gracfe's  method,  270 
with  capsule,  276 
secondary,  276 
Catheterization  of  Eustachian  tube, 
287 
of  urethra,  399 
in  female,  425 
Celsus,  cheiloplasty,  211 
Cerebral  centres,  localization  of,  195 
Cervix  uteri,  amputation,  448 
laceration,  444 
posterior  section,  446 
Chassaignac,    ligature    of    vertebral 

artery,  60 
Chauvel,  cheiloplasty,  117 

ligature  of  occipital  artery,  73 
Cheiloplasty,  l)wer  lip,  210 

upper  lip,  217 
Cheselden,  iridotomy,  255 
Chopart's  amputation,  108 
Circumcision,  377 
Clavicle,  excision,  180 
Cloquet,  excision  of  tongue,  305 
Coccyx,  excision,  187 
Collodion  crust,  210 
Colotomy,  326 

Cooper,    Sir  Astley,  lig.ature    of  ex- 
ternal iliac,  77 
ligature    of  left    subclavian 

artery,  56 
urethroplasty,  394 
Corelysis,  261 

Cornea,  operations  on,  251 
Cotton  dressing  of  wounds,  36 
Critchett,  eversion  of  cunaliculus,  283 
iridesis,  260 
scoop,   274 
staphyloma,  252 
Cutaneous  sleeve  in  amputation,  8S 

DEGUISE,  salivary  fistula,  307 
Delavan,  circumcision,  379 
Delpech,  urethroplasty,  394 
Demarquay,  epispadias,  382 
Denonvilliers,  ectropion,  244 

rhinoplasty,  224 
Dental  nerve,  division  of  inferior,  203 
Desmarres,  iridorhexis,  260 
Detmold,  tenotomy  of  levator  palpe- 

brae,  207 
DieflFenbach,  excision  of  both  supe- 
rior maxillsB,  171 
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Dieffenbach  {continued). 

urethroplnsty,  394 
Dolbeau,     dilatability     of    neck    of 
bladder,  411 

epispndins,  382,  383 

lignture  of  external  cnrotid,  70 

perineal  lithotrity,  423 
Dorsalis  pedis  artery,  ligature,  84 
Dubriieil,  amputation  at  wrist,  95 

hydrocele,  372 

suture  of  intestine,  335 

varicocele,  373 
Duplay,  hypospadias,  389 

perineal  lithotrity,  425 
Dupuytren,  bilateral  lithotomy,  419 

enterotorae,  330 

prolapse  of  rectum,  363 

rhinoplasty,  226,  232 

EAR,  operations  on,  285 
Ectropion,  237 

when  due  to  excess  of  conjunc- 
tiva, 244 
Elbow,  amputation  at,  97 
excision,  143 
Hueter,  147 
Nelaton,  147 
Oilier,  146 

Von  Langenbeck,  145 
excision  of  anchylosed,  148 
Oilier,  149 
Watson,  149 
partial  excision,  148 
Elytroraphy,  442 

Emmet,    complete   rupture    of   peri- 
neum, 432 
creation    of   vesico- vaginal    fis- 
tula, 440 
elytroraphy,  442 
laceration  of  cervix  uteri,  444 
perineoraphy,  432 
post,  section  of  cervix  uteri,  447 
vesico-vaginal  lithotomy,  426 
Enterotomy,  right  inguinal,  325 
Entropion,  244 
Epispadias,  381 
N61aton,  382 
Thiersch,  384 
Erectile  tumors,  463 
Erichsen,  median  lithotomy,  419 
£!<murch,  anchylosis  of  jaw,  179 

elastic  band,  33 
Eustachian  tube,  287 
Evidement  de  I'os,  139 
Excision  of  joints  and  bones,  general 
considerations,  137 
(For  excision  of  special  joints  and 
bones  see  their  names.) 
Exstrophy  of  bladder,  398 


Eye,  enucleation  of,  281 

operations  on,  251 
Eyelids,  plastic  operations  on,  236 

FACIAL  artery,  ligature  of,  72 
Femoral  artery,  ligature  of,  79 
hernia,  strangulated,  344 

Malgaigne's       method, 

346 
radical  cure,  356 
Femur,  establishment  of  false  joint, 
161 
excision  of  head,  157 
resection  of  shaft,  188 
subcutaneous   division  of  neck, 
160 
Fergusson,  staphyloraphy,  291 

uranoplasty,  298 
Fibula,  resection,  190 
Fingers,  amputation,  91 

webb,  466 
Fissure  of  Rolando,  195 
Fistula,  fecal,  329 
salivary,  306 
urethral,  391 
vesico  vaginal,  435,  440 
Follin,  rhinoplasty,  233 
Foot,  comparison  of  methods  of  am 
putation,  118 
excision  of  bones  of,  191 
Forcipressure,  31 
Forearm,  amputation,  95 
Frenuai  of  penis,  division  of,  381 

of  tongue,  division  of,  306 
Fricke,  blepharoplasty,  242 

nAG,  Hutchinson's,  304 
Ij     Smith's.  291 
Gaillard,  trichiasis,  244 
Gastro-elytrotomy,  458 
Gastrostomy,  320 
Gnstrotomy,  320,  323 
Gely,  suture  of  intestine,  333 
Genu  valgum,  462 
Giraldes,  harelip,  221 
Gluteal  artery,  ligature  of,  78 
Gosselin,    on   cerebral   localizations, 
195 

on  umbilical  hernia,  346 
Graefe,  Von,  autoplasty,  209,  242 

blepharoplasty,  242 

cataract,  270 
knife,  270 

cystotome,  267 

ectropion,  239 

entropion,  245 

rhinoplasty,  236 

trichiasi.o,  250 
Gricti,  amputation  at  knee,  128 
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Gross,  excision  of  acapuln,  182 
wounds  of  intestines,  331 
Guerin,  ectropion,  238 

excision     of    superior    mnxilla, 
168,  170 
Guthrie,  ligature  of  posterior  tibial 

artery,  85 
Guyon,    amputation    of    leg,    lower 
third,  120 
excision  of  anus,  368 
ligature  of  external  carotid,  69 
perineal  lithotrity,  424 
vesico-vnginal  lithotomy,  426 

HARELIP,  complicated,  22'2 
double,  221 
single,  219 
Hasner,  blepharoplnsty,  24.*? 
Hays,  division  of  cntarnct,  266 
Hemorrhage,  arrest  of,  28 
Hemorrhoids,  368 

Hernia,  radical  cure  of  femoral,  356 
of  inguinal,  347 
by  pins,  353 
of  umbilical,  358 
strangulated  femoral,  344 
inguinal,  341 
obturator,  347 
umbilical,  346 
Herniotomy,  335 

division  of  stricture,  338 
examination  and  return  of  bowel, 

339 
general  directions,  336 
opening,  of  the  sac,  337 
recognition   of   sac    and   bowel, 

336 
treatment  of  omentum,  340 
Key's  amputation  of  metatarsus,  106 
Ilinton,  paracentesis  of  tympanum, 

286 
Ilip   amputation  at,  131 
Hip-joint,  excision,  157 
Oilier,  159 
Sayre,  158 
Holmes,  crico-thyroid   laryngotomy, 
309 
excision  of  astragalus,  194 
of  calcaneutn,  192 
of  scapula,  182 
puncture  of  bladder,  402 
suture  of  intestine,  335 
Hueter,  excision  of  elbow,  147 
Huguier,  sigmoid  flexure  in  infants, 
327 
umbilical  hernia,  347 
Humerus,  resection,  184 
Hutchinson's  gag,  304 
Hydrocele,  371 


Hypos])adias.  386 

Anger  (Thcophile),  388 

Duplay,  389 
Hysterotomy,  457 

ILIAC  artery,  ligature  of  common, 
74 
of  external,  77 
of  internal,  77 
Inferior  dental  nerve,  division  of,  203 
Ingrown  toenail,  468 
Inguinal  hernia,  radical  cure.  347 

by  pins,  353 
strangulated,  341 
Malgaigne,  344 
Innominate  artery,  ligature,  54 
Intestines,  suture  of,  331 

of  longitudinal  wound,  332 
of  transverse  wound,  335 
Iridectomy,  256 

antiphlogistic,  257 
in  cataract,  271 
optical,  259 
Iridesis,  260 
Iridorhexis,  260 
Iridotoray,  254 
double,  256 
simple,  255 
Ischasmia,  artificial,  31 

JAW,  anchylosis  of,  179 
Jobert,  castration,  369 
ligature  of  popliteal  artery,  82 
suture  of  intestine,  332,  335 
Jones  (Wharton),  ectropion,  237 

KELOTOMY,  335 
(See  also  Herniotomy.) 
Keratonyxis,  264 
Key,  spasmodic  entropion,  24(> 
Keyes,  circumcision,  377,  380 
supra-pubic  lithotomy,  423 
Ki"g>  ligature  of  innominate  artery, 

64 
Knee,  amputation  at,  125 

through  the  condyles,  127 
Garden,  127 
Gritti,  128 
disarticulation,  125 
excision,  162 
Oilier,  163 
Kolpokleisis,  441 

LABBE,  gastrotomy,  323 
Lacerated  cervix  uteri,  444 
Lachrymal  apparatus,  operations  on, 
281 
gland,  extirpation  of,  281 
Lafarge,  castration,  369 
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Langenbeck,  Von,  excision  of  elbow, 
145 
of  shoulder,  142 
of  wrist,  156 
partial  excision  of  superior  max- 
illa, 172 
rhinoplasty,  225,  233 
uranopla8ty,  298 
Linngenbuck,  excision  of  tongue,  305 
Linnnelongue,  gastrostomy,  320 

uranoplasty.  299 
liaparotomy,  320,  323 
Lnrghi,    excision    of  both    superior 

maxillae,  168 
Liarrey,  amputation  at  shoulder,  101 
of  leg,  123 
rhinoplasty,  226,  232 
Laryngotomy,  crico  thyroid,  309 
sub-hyoid,  308 
thyroid,  309 
Laryngotracheotomy,   310 

St.  Germain's  method,  310 
Laugier,  cataract.  274 

fecal  fistula,  331 
Lee,  amputation  of  leg,  122 

tongue  clamp,  302 
Leg,    amputation,    comparison   of 
methods,  124 
lower  third,  118 
middle  third,  121 
upper  third,  123 
Lembert,  suture  of  intestine,  332 
Ligature  of  arteries,  general  direc- 
tions, 50 
(For  ligature  of  special  arte- 
ries, see  their  names.) 
Ligatures,  28 
Linguiil  artery,  ligature  of.  71 

nerve,  division  of,  204 
Lisfrnnc,  amputation  at  shoulder,  101 
of  leg,  123 
rhinoplasty,  226,  232 
Lister,  dressing,  34 

excision  of  wrist,  152 
Liston,  opening  hernial  sac,  338 

rhinoplasty,  226 
Lithotomy,  410 
bilateral,  419 
lateral,  413 
median,  418 
pre-rectal,  421 
recto-vesical,  422 
supra- pubic,  422 
Lithotomy  in  the  female.  426 

compared  with  lithotrity,427 
urethral,  426 
vesico-vaginal,  426 
Lithotrite,  Bigelow'f,  406 

fenestrated,  404  • 

40 


Lithotrite  (roiitinned), 

Reliquet's,  405 

scoop,  405 

Thompson's,  404 
Lithotrity,  404 

perineal,  423 

prolonged,  under  ether,  408 
Littre,  colotomy,  327 
Lumbar  colotomy,  327 

MAISONNEUVE,  excision  of  anus, 
367 
fecal  fistula,  330 
Malgaigne,  castration,  370 
cheiloplasty,  215 
resection   of  superior  maxillary 

nerve,  202 
rhinoplasty,  230 
strangulated  hernia,  344,  346 
Manec,    ligature   of  innominate  ar- 
tery, 54 
Mason,  lumbar  colotomy,  327 
Mastoid  process,  trephining,  287 
Maunder,    subcutaneous  osteotomy, 

161 
Maxilla,  inferior,  anchylosis,  179 
excision,  174 
superior,  excision,  166 
Guerin,  168 
Oilier,  170 
temporary  resection,  171 
Nelaton,  171 
Von  Langenbeck,  172 
Maxilla),  excision  of  both,  171 

Larghi,   168 
McBurney,  puncture  of  bladder,  402 
McGill,  ligature  of  left  subclavian,  56 
Medio-tarsal  amputation,  108 
Metacarpal  bones,  amputation,  93 

excision,  186 
Metatarsal  bones,  amputation,  106 

excision,  194 
Michon,  rhinoplasty,  225 
Mirault,  excision  of  tongue,  304 
Moore,  division  of  lingual  nerve,  205 
Mott,  excision  of  clavicle,  181 

ligature  of  innominate  artery,  54 
Mouth,  operations  on,  210,  288 

V^VUS,  464 

1 1      Neck,  operations  on,  308 

Nelaton,  epispadias,  382 
excision  of  elbow,  147 
harelip,  220 
hypospadias,  388 
pre-rectal  lithotomy,  421 
resectionof  superior  maxilla,  171 
right  inguinal  enterotomy,  325 
staphyloraphy,  295 
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N^laton  (continned). 

urethroplnsty,  394 
Neurotomy,  199 

(See  also  the  names  of  the  nerves.) 

OBTURATOR  hernia,  strangulated, 
347 
Occipital  artery,  ligature  of,  73 
CEsophagotomy,  314 
Ogfton,  genu  valgum,  462 
Oilier,  excision  of  anchylosed  elbow, 
149 
astragalus,  193 
bones  of  pelvis,  187 
calcuneum,  192 
coccyx,  187 
elbow,  146 
fibula,  190 
hip-joint,  159 
knee-joint,  163 
radius,  186 
scapula,  182 
shoulder,  141 
sternum,  180 

superior  maxilla,  170,  173 
tibia,  188 
wrist,  155 
osteoplastic  rhinoplasty,  228,  233 
periosteal  graft,  223 
Orbit,  extirpation  of  contents,  281 
Ohteotomy,  subcutaneous,  462 

I3o?ckel's  p:«per  on,  463 
for  anchylosis  of  hip,  160 
for  genu  valgum,  462 
shaft  of  long  bone,  462 
Ovariotomy,  448 

cleaning  of  peritoneum,  455 
closure  of  external  wound,  455 
enucleation  of  cyst,  454 
incision   into   peritoneal  cavity, 

449 
removal  of  the  sac,  452 
sea  ch  for  adhesions,  449 
tapping  of  the  cyst,  450 
treatment  of  adhesions,  451 

of  pedicle,  452 
vaginal,  456 

PAGENSTECIIER,  cataract,  276 
Paget,  excision  of  tongue,  304 
Pancoast,  amj).  at  knee,  127 

rhinoplasty,  230 
Paracentesis  of  abdomen,  319 

of  cornea,  252 

of  membra na  tympnni,  286 

of  pericardium,  318 

of  thorax,  316 
Paraphimosis,  381 
Pean,  splenotoiuy,  400 


Peaslee,  ovariotomy,  drainage,  455 

extent  of  incision,  449 

removal  of  sac,  452 

tapping  cyst,  450 

treatment  of  adhesions,  451 
of  pedicle,  454 
of  wound,  456 
Pelvis,  resection  of  bones  of,  187 
Penis,  amputation,  375 
Perineal  lithptrity,  423 
Perineoraphy,  428 
Perineum,  rupture  of,  428 

complete,  432 

partial,  430 
Periosteum,  graft  of,  223 
Peters,  excision  of  scapula,  182 
Phalanges,    cicatricial   contraction, 
467 
excision,  187,  194 
Phimosis,  376 

Physic,  erectile  tumor,  464 
PirogoflTs  amputation  at  ankle,  115 
Plaster  of  Paris  bandage,  45 

jacket,  46 
Plastic  operations,  208 

general  principles,  209 

methods,  208 
Pollock,  staphyloraphy,  292 
Polyp,  nasopharyngeal,  171 

Boeckel,  173 

Nelaton,  171 

Oilier,  173 

Von  Langenbeck,  172 
Popliteal  artery,  ligature,  82 
Proljipse  of  rectum,  363 
Prorrhaphy,  280 

Prostate,  incision  in  lithotomy,  411 
Pterygion,  249 
Pudic  artery,  ligature  of  internal,  78 

RADIAL  artery,  ligature,  64 
Radius,  excision,  186 
Ranula,  306 
Riu,  entropion,  245 
Rec.mier,  excision  of  anus,  366 
Rectotomy,  364 
Rectum,  arre>t  of  development,  361 

excision,  364 

prolapse,  363 
Regnoli,  excision  of  tongue,  302 
Reybard,  urethroplasty,  394 

wound  of  intestine,  332 
Rhinoplasty,  223 

Indian  method,  230 

Italian  method,  235 

osteoplastic,  228,  233 
Ribs,  resection  of,  180 
Richet,  amputation  of  forearm,  96 

canthoplasty,  237 
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Richet  {continued). 

ectropion,  239,  243 

umbilical  hernia,  346 
Ricord,  varicocele,  374 
Rigaud,  urethropliisty,  395 

varicocele,  375 
Rimn,  castration,  369 
Rizzoiis,  anchylosis  of  jaw,  179 
Robert,  prolapse  of  rectnm,  363 
Rodgers,  ligature  of  left  subclavian, 

56 
Rolando,  JBssure  of,  195 
Roosa,  aural  speculum,  286 

catheterization    of  Eustachian 
tube,  288 

paracentesis  of  membrana  tym- 
pani,  286 
Rouge,  uranoplasty,  298 
Roux,  castration,  369 

staphyloraphy,  298 

tibio'tarsal  amputation,  1 14 

SABINE,  puncture  of  bladder,  403 
Saint  Qermain,  laryngo- tracheo- 
tomy, 310 
Salivary  fistula,  306 
Deguise,  307 
Van  Buren,  307 
Sands,  on  intususception,  324 
Sayre,  anchylosis  of  hip-joint,  161 
excision  of  hip-joint,  158 
plaster  jacket.  46 
tenotomy,  205 
Scapula,  excision,  182 

of  head,  143 
SchaeflFer,  recto-vesical  lithotomy, 422 
Schoenborn,  staphyloplasty,  299 
Sciatic  artery,  ligature,  78 
Scleroticonyxis,  263 
Soymanowski,  urethroplasty,  395 
Sedillot,  amputation   at  ankle,   114, 
117 
elbow,  97 
forearm,  96 
leg,  123 
thigh,  131 
cheiloplasty,  215,  217 
excision  of  tongue,  303 
gastrutomy,  321 

ligature  of  innominate  artery,  54 
rhinoplasty,  226 
staphyloraphy,  291 
urethroplasty,  395 
Serre  fine,  40 

Shoulder,  amputation  at,  99 
Larrey,  101 
Lisfranc,  102 
Spence,  103 
excision  of,  140 


Shoulder,  excision  oi  {cpntiniied). 
Oilier,  141 

transverse  incision,  143 
Von  Langenbeck,  142 
Slchel,  cataract  knife,  267 
Simon,  obliteration  of  vagina,  442 

vesico-vaginal  fistula,  435,  436, 
439 
Sims,  drainage  in  ovariotomy,  455 

elytroraphy.  442 

speculum,  427 
Skene,  gastro-elytrotomy,  459 
Skey,  ligature  of  subclavian  artery,59 
Smith,  ptnphyloraphy,  296 
Smyth,    ligature  of   innominate   ar- 
tery, 56 
Speculum,  aural,  285 

eye,  251  , 

Siras's,  427 
Spence,  amputation  at  shoulder,  103 

of  thigh,  131 
Splenotomy,  460 
Squire,  birlh-mark,  465 
Staphyloma,  252 
Staphyloplasty,  299 
Staphyloraphy,  289 
Sternum,  resection,  180 
Stilling,  division  of  nasal  duct,  285 
Stomach, relations  to  abdominal  wall, 

321 
Stomatoplasty,  216 
Strabismus,  277 

secondary,  280 
Strabotomy,  278 
Streatfeild,  corelysis,  261 

entropion,  247 

slitting  canaliculus,  283 
Subastragaloid  amputation,  110 
Subclavian  artery,  anatomy,  56,  68 

ligature,  56 
Subcutaneous  osteotomy,  160,  462 
Superior  maxillary  nerve,  201 

divi.«ion  on  the  face,  201 
resection,  202 
Supraclavicular  region,  53 
Supra-orbital  nerve,  excision,  200 
Suture?,  37 

continuous,  38 

interrupted,  37 

of  intestine,  331 

quilled,  40 

twisted,  38 
Symblepharon,  247 
Syme,  amputation  at  ankle,  111 
of  thigh,  130 

cheiloplasty,  212 

exfiaion  of  .«capula,  182 

perineal  urethrotomy,  395 
Szokalski,  pterygion,  250 


476 


INDEX. 


TAGLIACOZZI,  rhinoplnsty,  236 
Tarsotomy,  246 
Tenle,  nraputation  of  leg,  121 

method  of  amputation,  96,  121 
removal  of  cataract  by  saction, 

275 
symblepharon,  248 
Tem[)oral  artery,  ligature,  73 
Tenon,  capsule  of,  277,  282 
Tenotomy,  205 
biceps,  206 

levator  palpebree,  206 
peronei,  206 
8terno-mastoid,  206 
tendo  Achillis,  205 
tibialis  anticu.«,  206 
posticus,  205 
Thermo  gautery  in  tracheotomy,  313 
Thigh,  amputation  of,  129 
Thomas,  amputation  of  cervix  uteri, 
448 
elytroraphy,  442 
enucleation  of  ovarian  cyst,  454 
gastro-elytrotoray,  458 
ovariotomy,  451,  452,  455 
rupture  of  perineum,  428 
vaginal  ovariotomy,  456 
vesico-vaginal  fistula,  435 
Thompson,  median  lithotomy,  419 

lithotrite,  404 
Thoracentesis,  316 
Thyroid  artery, anatomy  of  inferior, 59 

ligature  of  inferior,  59 
Tibia,  resection,  188 
Tibial  artery,  ligature  of  anterior,  82 

of  posterior,  82,  83 
Tibio-tarsal  amputation  (Syme),  111 
lateral  flap  (Iloux).  114 
Pirogoflf,  115 
Tillaux,  amputation  of  forearm,  96 
anatomy  of  lachryra.il  gland,  282 
of  membrana  tympani,  286 
catheterization     of    Eustachian 

tube,  288 
enucleation  of  eye,  281 
extirpation  of  lachrymal  gland, 

282 
gastrotomy,  321 
ligature  of  posterior  tibial  artery, 

85 
resection    of  superior  maxillary 
nerve,  202 
Toe  nail,  ingrown,  468 
Toes,  amputation  of,  104 
Tongue,  excision,  301 

by  ocraseur,  303 
Paget,  305 
Retrnoli,  H02 
ScJillot,  303 


Tongue  {co7ittniced) . 

temporary  ligature,  305 
Tonsils,  excision,  288 
Torsion  of  arteries,  29 
Tourniquet,  31 
Tracheotomy,  311 

by  thermo-cautery,  313 
Treatment  of  surgical  wounds,  33 
Ouerin,  36 
Lister,  34 
open,  37 
Tidlat,  staphyloraphy  needle,  294 

uranoplasty,  298 
Trephining,  194 

antrum,   198 

cranium,  196 

frontal  sinus,  198 
Tubercle,  carotid,  59 
Tyrrel's  hook,  259 

ULNA,  excision,  185 
Ulnar  artery,  ligature,  65 
Umbilical  hernia,  radical  cure,  358 

strangulated,  346 
Uranoplasty,  296 
nasal  flap,  299 
osteoplastic,  298 
Ure,  tibio-tarsal  amputation,  117 
Urethra,  rupture  in  lithotomy,  417 
Urethral  fistulse,  391 
Urethroplasty,  387,  393 
different  methods,  394 
retention  of  catheter  in,  389,  391 
Urethroraphy,  392 

Urethrotomy,  external  perineal,  395 
with  guide,  395 
without  guide,  397 

VACCA-Berlinghieri,      oesophageal 
sound,  314 
Vagina,  narrowing  of,  442 

obliteration  of,  441 
Vaginae,  atresia,  427 
Vaginal  ovariotomy,  456 
Van  Buren,  amputation  at  hip-joint, 
136 
distal  ligature  for  aneurism,  56 
hemorrhage     in     operations    on 

mouth,  291 
lig.iture  of  internal  iliac,  77 
salivary  fistula,  307 
tunnelled  instruments,  396 
Van    Buren    and   Keyes,    hydrocele, 
371,  372 
lateral  lithotomy,  414 
perineal  urethrotomy,  398 
Varicocele,  372 

Velpeau,  excision  of  rectum,  365 
ot  scapula,  182 
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Vel  pen  u  {conthi  iied) . 

ligature  of  innominate  artery,  54 

rhinoplasty,  233 
Yerneuil,    amputation   at   hip-joint, 
133 

excision  of  astrngnlus,  194 

frenum  of  penis,  381 

gastrostomy,  320 

imperforate  anus,  362 

plastic  operations,  208 

rhinoplasty,  229 

staphyloraphv,  289,  295 

uranoplasty,  296 

urethroraphy,  392 
Vertebral  aitery,  ligature,  60 
Vesico-vaginal  fistula,  closure  of,  435 

creation  of,  440 
Vidal,  obliteration  of  vagina,  442 

varicocele,  372 
Voillemier,  puncture  of  bladder,  402 
Volkmunn,  excision  of  rectum,  365 


w 


ALDAU,  scoop  extraction  of  cata- 
ract, 273 


Word,  rhinoplasty,  233 
Watson,  excision  of  elbow,  149 
Web  fingers,  466 
Week-  r,  iridotomy,  255,  256 
Weir,  amputation  at  knee,  126 

urethroplasty,  395 
Wells,  iridesis,  261 

solution  of  cataract,  266 
suction  of  cataract,  275 
Wells,    Spencer,    emptying    ovarian 
cysts,  450 
suture  in  hysterotomy,  458 
Wood,  radical  cure  of  femoral  hernia, 
356 
of  inguinal  hernia,  347 
of  umbilical  hernia,  358 
Wounds,  treatment  of  surgical,  33 
Wrist,  amputation  at,  94 
excision,  15  0 
Lister,  152 
Oilier,  155 
Von  Langenbeck,  156 
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